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We have the pleasure »( iiiforminf^ our resxl^n ihai a. uep 
long considered dcsirahlc has been taken. The price of Sfi'tne* 
has been reduced lo Js.ja ThU has been rendered possibk by 
ihc imiiroving |Kisilii>n <ii the |>apcr financially, and tiv lakinj; a 
form whirh «ivM largely In the Hems which make up the cost vt 
manu(aclure. The saving in paper by m.-iliiiig the page nearly 
double the site of the old Sct'encf page alLows a sating of many 
hun<lre(l doUan each year, which m-ouIiI otherwise be spent on 
white paper (or extra margins. We mention lhi» a^ an item little 
suspected by most people. Each sul»cribcr will timi that his sub* 
scriplion has been extended /ro rala. 



The act to rfjCiuij^tk the licensing and rcxistrkttonof phy- 
»ici.ins and surgeons, and to codify the ineciic*] law* of the St^te 
of New York, tiu been signed by llic governor, and is now a law. 
By Section 9 of the act, all pre-existing Laws relating to the»e stib- 
jecis arc repealed : so ihai to this single act physicians, attorneys. 
and courts must hereafter look for the regulation of the practice of 
mctlicine in this Slate, ft is graiifying to find that this act is tn« 
dorsed by aJI the different school* of medicine, and that (he only 
opposition made to it has come from those who believe that the 
power of healing by the laying-on of hands is likely to be dimin' 
isbed or impaired by the course of study required by the nierlical 
college). We nrc glad to sec that th« objection which wc had to 
make to one of the sections in the act of 1880 is thoroughly and 
satisfactorily met in the present law. Physicians may hereafter 
practise in other counties than that in which they first regis> 
Icred, by simply mailing Co the county clerk their certiGcalei 
of registration. Upon this aii indorument will be made which 
will render practice in 'the new county legal. Provision is 
abo made by which registered physicians can attend isolated 
cues in other counties without re-rcgistration, provided they 
do not intend to habitually practise in such counties. By 
another section of the act. Jio person can be licensed or permit* 
ted to practise who has l»een convicted ol a felony by any court of 
competent jurisdiction : and conviction of a felony cancels the li- 
cense, if one h»s been granted. We are inf'onned that there Is now 
practising in New York one who has served three icnns of iin- 
prisonment for criminal practice. Tlie following otTences are also 
punbhabic under this law: perjury, in false affidavit of registry; 
counterfeiting, buying, selling, and altering diplomas, or prrtctising 
wider counterfeited diplomas ; or falsely pcrsonatinR another prac- 
titioner. It is not improbable that this act may in the future re- 
quire some modification ; indeed, it \voiild be stra,nge if it did not : 
but the medical profession is to be congratulated on having all the 
laws pertaining to it coditied, and thus enabling its mcfnl>crs to 
ascertain their privileges and responsibilities without searching 
through the aession-Uws of many years. To Mr. W. A. Puiring- 
lon, counsel (or the medical societies of the State -itid county of 
New York, much credit is due (or the skill with which thia act is 
drawn, and (or his jiersislence in ur^^ing the measure tipon the 
legialative and executive branches of the i>tatc government. 



THE NINETEENTH ANNUAL co-operalive congress ot delegates 
from coKjperaiivc societies b Great Britain and Ireland has closed 
its session at Carlisle, .^n exiiibition was held in connection with 
the rni-eling. which inrludrd jiriMliK'tt purchaKMl or imported by the 
wholesale for diitnbution to ihc retail societies. The exhibit* indi- 
cated the strength of distributive a>-oi>eration in the power to pur- 
chase on the largest scale from producers or importers. There 
were also (abncs and manufactured articles which mdicalcd 
the advance of coH>perative production. It b in ihb sphere of 
pHHluction thai the (juesiion is raised whether the benetii o( 
co-ppcration embr.iccs the working producers as well as lh« 
consumers, whether spinners, weavers, anil il)'ers. taihirs. needle- 
women, and shoemakers, arc really co-operative producers, or wage- 
earners having no Interest in the sale of that whkh they produce. 
The voluminous returns made to the congress throw niuch Ught 
on the prwent |xisilion of co-ii[>eraiive production. There arc m 
England 6fly-cight prmluctivc societies, and the)- make cotton- 
cloth, elastic web, llaimel. hosiery, quilts, table-coient. worsted, 
boots and shoes, galvanized ware, nails, watches, cutlery, locks, 
baking-powilct. portmaiiieaus. trunks, and biscuits. Scotland has 
eight such societies. Last year these sixty-six societies sold goods 
to ihc amount of ^i.Si/jOoo. and the net protit was /7MQ(k Of 
this protit. ^34.871 was panl onsluirc capital, over {,1, 
to labor by seventeen societies and jt.33.733 to purcba 
Thoinas Hughes delivered an admirable address at 
of the coi^ress, summing up the past, and pointing out iRel 
problems lor co-opcraiion to deal with. He said that the problem 
of distribution was already fairlj' solved, and that there is hardly 
any neigh b»rh(x><l, from John O'GrrMt to LandS End, to which co- 
operatutn h.i< noi peneiraieil. "Our mCTnlKTshi])." the speaker 
continued, "is numbered by millions, and the poorest member of 
the smallest society can nonv be sure that he gets as full vahie for 
every shilling he has to lay out as the richest. Co-operation has 
taught English working-men how to get luU and fair value for the 
wages of their work ; can it help ihent in like manner to get full and 
fair value for the work i I sell ^ This, Mr. Hughes a^aerts, is the press- 
ing tjucstion. and it must be faced at once. He deprccAtcs the solu- 
tion of il in accordance whh those who fa\-or crntraliiaiion rather than 
(cdcraiion. He pressed this |wint very caniesily, and apparently with 
the approbation of a majority ofthe delegates to the congress. Lord 
Riiwn.spe.iking in London just before the congress met, also urged 
the necruiiy of settling the tfurttinn of co-oi>erative pfoduciion 
without having recourse to centralisation. 



At the recknt graduation exercises o( the St. Louis Manual- 
Training School, Professor Woodward pointed out the fact that the 
number of graduates w.-w increasing e-ich year. The first class 
numherfil twenty-nine; the second, twenty-nine: the ihinl. ihiny- 
nine; the fourth, forty-five; and the 6fth, fifiy-two, I'rafcsEor 
Wowlward also trnlarged upon the way in which the course of in- 
struction at the school is organised. He showed that but one-third 
of the lime is given to&hop-work, and that it is distributed in such 
a way thai the students acquire not so much dexterity in a single 
direclion or in a lew directions, as a knowledge of pririciplrs and 
methods in many directions. He protested against the assum|)- 
tion that the graduates of the school are skilled workmen in seveiiil 
crafts. They are simply better educatefl than their (cjlows who 
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have had no manual training. The St. Louis school has never re- 
ceived a. dolkr from cither the tily or the Sutc, and. as Professor 
Wiiwln'^ird jsluaited lu "ihe ilirircior is jjraiilieil tiy ttii* thuught. 
thitt. in spile of its many shortcomings, the school has served to 
dcmorsimte the entire (eaabiltty nf inairpurjling inielleciual and 
manual traiiiiiif; in such a way thiit each is the gaincc thereby, and 
that it has correctly read the public dem^ind for a valuable mental 
discipline wliicli shall ;U Ihe same time insure the acquirement «( 
knowledge and skill of inlrinaii; worth. " 



THE INCREASE OF STATE INTERFHRKNCE IN THE 
UNITED STATES.— r. 

The moM casuiil ncwspajier-reader and ol^er^ cr of kxl&latlon 
must have had his atienlion altrTtcii'd lo a growing icndencj' in 
our lejp&laiiun lovrard the leji^ulatiun of private and personal con- 
tcnis. Wr are aware, of course, that ihc term " private and per- 
sonal concerns ' may be said lo be mure wr less indefinite : hut it is 
iieverlhclcss true, that, as used by the majority o( intelligent people. 
(ts conicni is. in a general way. understood and agreed to. It b in 
thift ge«er;il!y acceple<i sense Ihat \ve use li here. 

A Uw week* ago we editorially called (lie attenlion of the readcn 
of Science to an article in which Dr. Albert Shaw o\ Minnciipolis 
tllusiraied the tendency of which we speak. (n)in rccenl leginlalion 
in Minnesota. Dr. Shaw gave a difjest or summat^- o( the session- 
laws of iSSj in liis Stale, and pointed out not niily Ihe relatively 
lar^e number of laws that may be put under the head of 'Slate 
interference,' but the great variety of subjects vnih which they 
attempted to deal, 

It is our opinion that the majority of the American people arc 
not aware of this tendency in legislation, and that many of those 
who are informed alraut it do not appreciate its real chiiracler, nor 
the result lo which it lo|;ically leads. To arouse discussion un 
these poini*. as well as to secure more accurate data th.in have wt 
been laid before the general public wc have a<ldrcssed letters to 
various students of legislation and political science in all pans of the 
country*. In our correspondence we h.avc presenle<l four fiueilionn. 
as follows : t. How far does the U-gi.sbtion in your State diow a 
tendency similar to that ubkcrved m Mm»i!solii? 2. In wh.'it new 
particulars b Slate interference being manifested ? 3. Do you br- 
licvc such inirrfercncc 10 be advisable? 4. II not, what measures 
would you adopt lo check it ? Il is the answers to these (|uestiona 
which we now desire lo Uy before our readers. As was to he ex- 
pecicrl, the different corrcspondentsdifTcr widely, both in standpoint 
and in method. In a few cases cuires|ianclenl-'» (riim the same 
State interpret the tendency of legislation in that -Stale differently. 
The one considers it in ihc line of Slate interfere net, the other docs 
rot so WW ii. In a smaii number ot c;isc» Ihe writers have con- 
sidered the questions as affnnling them an opportunity to make an 
attack on protection, prohibition, or some similar question. These 
answers, involving ;i» they do a begging of the (|U«*Mif>n, are 0/ no 
value for our discussion. But. selling aside a frw such instances as 
ihcae. thereplicsarcof very great iiitcrcsi and value, and arcof prac- 
' tical unanitntly in stating (hat Stiitr interference is becoming more 
general in all parts of (he cuunliy. and along pretty much Ihe same 
lines, (jrangcr legislation pure and simple, anti-co-opcration legis- 
lation in gcncr.at. .ind labor legislation, are the classes under which 
the vast majority of Iht- laws indicating Stale interference may be 
brot^lit. The qucslion at issue is, wc lake it, twofold, involving, 
first, I he conception of the pm^-ers and duties of the State; and, 
second, the application and use of these powers and duties. This 
lias not always been comprehended tjy our corrcsiiondcnU. And, 
furthermore, for others than professed students of economics, it will 
requin- some iliinking and investigation in order to lake a position on 
Ihc questions mvotved which shall be worth any thing. As I'rcs. 
Francis A. Walker writes. "■ Eor an out-and-out taitsti-fain it is 
M»y to dash off 9am« highly objui^atory remarks on the subject of 
Stale interference ; but for one who believes thai liic Slate has tm- 
poitant (unctions, social and industrial, as well as political, it wotdd 
require much time and thought lo give a proi>er eJipression of one's 
views OS lo where Slate tntcricrencc should bc}^n, and where it 
should end." 



Although the expressimts of opinion which wc have received 
come from al! p.nri* of the counlrj-. it will conduce to clearness if 
wp discuss them by locality. For iliat reason wc begin with the 
New England States, 

In Maine ii seems that the tendency referred to is quite notice- 
able, though il has only become so recently, Mr. F. E. Manson of 
the Ktttnthfc Journal. Augusta, writes, that, until the Legislature of 
1886 passnl slight restrictive measures, there were no Uw« which 
regulated itic formation of private and oon'orate conccnis. lYof, 
A. E. Rogers of the State College al Orono designates three par- 
ticular directions in \s hich Stale interference is being manifested: 
(«) Ihe increasing stringency of sumptuary laws. (b\ the tendency 
to diffuse education ainoni; the ma.sscs. and (c) ttie increa.siftg 
tendency to proieci individual interests ag.iinst corporate i>awer. 
Professor Rogers is emphatically in favor of this development of 
Slate inlcrfcicnce. He writes, "The gnvemmcnl exists for the 
benefit of the people, and whatever. a// /ir>i|jfjfo«s/-ii'fr/i/. conduces 
to their benelil. is in the province of the government. In the pro- 
posing and determining of legislation is l)ie test of s talesman ship. 
No fiscd rule cm lie laid down .as 10 what measures may or may 
not be undeiiaken. " And then, with a blunlness that sounds like 
Pnirick Henry, the professor dcfianlly adds, " If this smacks of so- 
cialism, so docs the very organization of man into society, so docs 
goveminenl itself." 

From Mass-^chusetis we have received a large number of replies; 
and it is extremely interesting to compare the views they take as to 
whether legislative interference is estcnding or noi. Mr. Thomas 
WeniwoTlh Higginson, himself a legislator as recently as 1881, does 
nut believe that the tendency, while obsrcrvable. has reached a dan- 
gerous point. He believes thai ibc town organizations. ;vith their 
jealousy of all centralization which curtails iheir powers, will elTec* 
lually check Stale inlcrfcrence in M;t^achu setts. Mr, Higginson 
instanco educational supenision in suppt^n of ihis position, and 
states that the strong feeling in the towns against St:tie inlcrfcrcnce 
has thus far defeated .ill attempts to secure a more clhcicnt super- 
vision of the schools. Mr. Higginson birHrves that this local feel- 
ing is simiLir in (oa'e and character ibrou^houi New England, and 
attributes the increase of lejpslativc interference in the Western 
■States 10 the absence of the town DrganiKation. with its atiend.iut 
ioc.il feeling. 

Prof. John H. Clark of Smith College finds the tendency to have been 
stronger last year than this, and attributes the rc-aciion to an effort 
on the pan of conservative men lo keep the growth of Stale inter- 
ference wiihln bounds. Professor Clark instances an arbitration 
bill (by which cither parly in a labor-dispute may secure a ilecision). 
an cmploycri' liability bill (which makes employers responsible for 
the acts of their employees tvsulting in injury 10 olhcr employees, 
in coses in which the common law would exempt ihcm on the 'fel- 
low-servant* principle). aii<l n hill fixing uniform times (or meal- 
hours in the case of fad or)' -em piny res, as e^amplei, of the most 
recent manifestations of Stale in^M^erencc. Professor Taussig of 
Hanard adds to this list certain legislation regarding (ood-adultcra- 
lion, but fails 10 find any distinct tendency lowani an increase of 
legislative interference, save in the case of labor-troubles. Profes- 
sor Perry o( Williams College is of the ojriiuon ihal Massachusctu 
is. on the whole, true to " that sound pnlitica] m.uim. ' That govern* 
ment is best which go\irms lenst.' " He is inchned to believe that 
the tendency toward interference is lor the most part exhausted in 
the intrtKluction and push tif bills of that general character, .ind ex- 
ercises but sliyht in(lu«\ce on the pnsacive enactments. I'rofessor 
PcTT)- definiTA Slate interferenrc iw •■ nothing but the int'?rference of 
certain individuals for their vwn profit with the rights and property 
of their fcllow-cilizcns in the alleged aamt of the Slate." Wc 
shall refer again to this definition, which seems to us to reach Ihe 
kernel of the whole matter. 

Another correspondent, Mr. Joshua H. Millrtt uf Boston, fmds 
that Mass.ichu setts legislation shows a very great increase in the 
number and varicl>- of measures that may he slylcd * interfering.' 
On the siatute-hook he finds laws very similar 10 those cited from 
Minnesoia. " Laws treat of almost every article of consumption 
anct us«," writes .Mr. Milleti. Among the articles legisL-iled about 
are butter, cheese, fish, bread, vinegar, hops, leather, ashes, milk, 
oil. gas, lumber, fcrtiliirrsi. fruit, hay. m^le. nails, and sewing- 
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ihrcad. The State gives bouniies to aj^uhural socielica. The 
praCTke to enending of bringing all pUccn of tcMin Jmd Jiimisr- 
irient unAfr the control ol the Suic. In iBSj an act was ;>aMc«I, 
pcrmitunK municipalities to control skuinjc-rinks. in order xhu the 
aitcndaiKc miuht be rrg^Uicd iTrespcctivc of *cx and age. A re- 
cent law |iTnhlbiti. minufs under the age of cighieen from working 
more thui sixty houis a week in mcrcnnlilc csta1>l)shnKnt». A 
weekly-pa>mmt law was passed m td8& 

Dr. Davis R. Deivej- of the Massachu&etls Institute uf TechnoV- 
Offf firtis that '■ Ihf tendency of llie jlllutc» toward Stale interfer- 
ence is not Ml markril in MasKachuvetlft iU in Vliiincsota. " From 
1866 on. each year hat seen an extenxion oi le^alatMni in the direc- 
tion of control over cmplojcrs. 

Ur, £. W. Ikntis of Spimslicld writes that " there has been a 
steady increase of Stale action during ihr pat^t ten v'e.irs in Massa- 
chusetts. This increase hai; been chietly in niatteni of monopoly 
reflation, ».initnik>n. ctlucation, and labor Icgtslalton. There has 
been no marked interference with the ortlinar)- buitincss or domestic 
life of the people, but the Stale has been callnl upon to conlral for 
the public good, larj^e and othem-ise inesponsible cor|Mrate bodies, 
and to protect the wxak anil ii^orant." lir, Bcnii» relates a case in 
which the New Haven and Northampton Railroad objected to tlie 
advice of the nulroad commissaoo to establish a depot in the town 
of Whatcly, Mass., through which the ntad ran. The commission 
thereupon ordered the depot built, and said. " The mistake of the 
railroad-niariai^ii in 9,uch caseK ik in supposing th.11 ilw iiiierest&of 
the stockholders arc paramount, and that the earning of dividends 
b the sole object lo be sought in operating a road. Our supreme 
court has said more than once thai a rail road -corporation is erected 
mftinly for the public benctil, and only incidentally (or its o^'n profit. 
And because directors arc liable to lake » wrong view of their 
duties, ihe Stale rrscne^ full control, and delegates to tu agents 
the power of super\'ising the operation of these corporations." The 
Sutc has a savings-bank conimi&sion wilh similar powers and 
dutfeSu in 188s a i|[as commission was organij;cd. the function of 
which Is, upon the complaint of the mayor uf a city or the selectmen 
oi a town in which a gas company is located, or of twenty custonv- 
ers of such a comjuan)'. relative to the quality or price of the gas. to 
give a public hearing, and orrler such rwluction In price or improve- 
ment in quality as seems best. And in Worcester thb provision 
. been applied, and a rcductmn in price from two dollars and a 

Darter to a dollar and a half a thousand cubic feet i^'as ordered by 
th« commission. Thus, at one blow, the gas cofnpai\y'9 income 
was reduceii by nii>re than fifty-six thousand dollars per year. Dr. 
[Semis further stales that more than four-fifths of Ihe area, and 
^babty rwo-thirds of the papulation, of the State, are under local 
prohibition. 

Dr. Bonis sees no occasion for abirm iti the progreui of this 
tendency, because ii haxonU- pasted into practice in " such cases as 
the condition of the times seems to demand." 



THE E.XPI.ORATION OF ARCTIC AMERICA. 

The map accompanying the present number of Stience shows 
present state of our knowledge of northeastern Arctic America, 
luring the last ten years very little has been a<lded to our knowl- 
edge of this vast territory as compared to the period from 184S 'o 
'187a It w.is during ihrn time th.it the search for Fninklin rc- 
led in the thorough exjiloraiion of ihe Atrtic American Arrhi- 
-pel^n, in the di»em-ery of the waters north of Smith Sound, and 
the discmcf)- (H the unknown pans of the coast of the continent. 
^Though English eipcdrtlons did the greatest p*it of this work, we 
kmericnns mav boast of names and (h£ef»-erie« not inferior to 
theirs: dc Haven, Kane. Hayes. Hall, are names that will always 
be rrnicmbrrcd in the history of arctic exploration. The names of 
American patrons of icience. such as Grinnell's. are justly given to 
ids and seas di>cavcred by Ihe expeditions ihcy bad sent out. 
After the period of Ib'ely activity in the Arctic regions, a re- 
lapse ensued, and the noteworthy e.xpcditions since 1870 are %'efy 
few. The Gennan expedition to East Greenland explored part of 
nortb-castcra Gtcrnland. and discovered the large liords uf that 
ceasL It b only ^ce last year that the important mults of 



Holm's expedition in 1884-85. on the cast coast of Greenbind. are 
known. He disfuvereil Ihe ringed coast of Christian IX. Land. 
Danish explorers are continually adding lo our knowledge tA West 
Greenland. Nordenskifikl's remarkable journey into ibc interior of j 
Greenland w;is made in i88j. However, it is in ihe Smith Sound 
region that the most important additions to our knowledge have 
been made. Every new expedition pushed the Hmit of the un- 
known arrj farther north. Ilessels' Ikle-obsenations made on 
the ' Poliris * enpedltion first established the insularity of Greenland 
by showing that ihe Atlanlk; iklc enien* RobcKin Oianncl from the 
north. The important explorations of the expeditions of Narrs and 
(•reely need harilly be mcntiuncd. The explorations in the niher parts 
of Arctic America ate of no great imirarlancc. Hall's obscrraiions 
from 1864 to 1869. which were piihltshe<l only lately, gave corrcctinns 
for several parts ol the Anvcrican (xmw,1 ; Schw.iika's tiold march to 
King Williani Land added a few details to that pan ol ihe map. A few 
scattered surveys by whalers, principally Ihosc of the cntcTprksing 
Captain Spirer ol New London in Foa Batin and Hudson Strait. 
are embodied in our map. Last we have lo mention the German 
sun'rys on the east cKast cJ Baffin Land. 

How Ihlle is this as compared to the renilif of former years! 
And how much is still to be done ! On looking .it our map, it might 
seem as though the coasts aitd part of the interior were wcH known, 
but all niaps are deceptive in this respect. In many iiuiances we 
<k) noi know the source* from which the information contained in 
the map was derived, and consequently are unable to test their ac- 
curacy; but wherever ihis was done, the maps proved lo be utterly 
unrduhle. A Ipw weeks ago we mentioned the journey of Mission- 
ary I'cck from Richmond Gull on the west coiist of Labrador, to 
L'ngava Bay. liy way of Seal Lake and Frrshwaier l.ake. He re- 
ported ih.it no such rivers and lakes exrsi as shown on our maps; 
yet we have lo do the best we can, and rcpeodwee what former 
maps contain, a.'k It comcii nearest to the real configuration of the 
land. Colonel Gikler informs us that the coast near ChesterSetd 
Inlet is not at all simdar to the map. hut we have no means of cor- 
recting it. Is it necessary to point out a few other inaccuracies of 
the map ? We do not know the configuration of L'ngava Ray and 
the norih-wcsiem half of Labmdor; Wag*r Kiver, an the west 
ciiast of Hudson Bay. and the nonh coast of Hudum Sirait, are 
practically unknot^n ; Eclipse Souml. on the west co.\st of Baffin 
Bay, IS drawn from a rough skelch, mtbout any netual survej-, and 
so b Admiralty Inlet ; and the vast territories in the intcnor of the 
islands and coniineni hxn not yet been visited by any scicntUic 
man. In short, there is not a square inch on this map on which 
important dbcoverics might not be nuide. 

However, those are ' polar regions ; ' and it seems that, after the 
sad exfiericnces of de Lock's and Greely's expedtltons, the mere 
word ' polar ' is sufficient to supprcs.s all interest in such explora- 
tions. The ideas conveyed by the word are of ships crushed by ice. 
.and a party starving on an ice-field or devoured by ferocious polar 
bears. But this is a gross misconception of what ]Mlar exploration 
is and ought to be. Its object is the thorough eiplomikni of the 
Arctic region and of all its phenomena. In order to attain this ob- 
ject, it is not necessary to organiie adventurous expedition* the sole 
obiect of which is 10 push north and gain a few miles upon prede- 
cessors. The ei)>torai>nn of the polar regions is not a work for the 
bold and daring adventurer : it is the ia«k of the careful scientist, 
who knows thoroughly what science will profit by every mile gained 
and by the stutly of all the phenomcrui of regions often passed b^ 
ships or ttever visited by man. 

We will draw attention to some geographical problems which 
offer themselves in the vast area ^own in our map. anil which can 
be solved without incurring great expense or great danger. The 
problem which is of gre.itcst importance is the exploraijon of the 
Islands west of Smith Sound. There are iwo staning-|Kiinis for 
such expedilions. — Haye« Sound and Jones SouniL F..skiino rc- 
[lOTtS lead us to suppose that Ha)-e« Sound fornu a strait leading 
to the western ocean; but, even if this be not the case. Greely's 
exiiedition .across the isihmus between Archer Fiord and Crecly 
Fiord shows that it would not be difhcult to reach the west coast. 
Jones Sound is easier of access. It has only been visited twice. — 
by Bckher and Inglcficld on a short trip, — and no seriims attempt 
has been made lo explore its western continuation. From Eskimo 
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reports it vrouM seem that it is closed, aa indtcaled on our map ; 
and sciil itntl wnlnis arc muI Io abnund in lis weMcm (inri, which 
is fomivtl liy iow lanil. If this in(unnalion is oirrect. tins wuuld 
be an excellent slaning-point for the «tpl(wation of the archipelago 
west of EILciiinerc Land and the west coast ot this large island. 
Such an e»pcdttioii would not be vcrj' expensive, and almost with- 
out<lan(fer. The American exp«dition5 of Schw .ilka and Hall shmv 
that hedging in the Arctic a the ma>t succe^ful and Iki^I dan- 
gerous way of making e it |il orations. ThbdiMricI is of the greatest 
importance from a geographical point ii( view, tunning the north- 
em limit o( the American continent. It will t>c vcrj' inleresting w 
know the ainfitiuraiiiiii nf this district and its extent towards the 
n«nh-w«-Kt. The study of this region will show how f.»r the heavy 
ice tnet with at the outskirts of the Arctic islands extends south- 
eastward. 

Another exploration which might t>e ca.«ily accomplitihetl is th.it 
of V^>^ BAsin and Hudson Strait. A ship stationed in these waters 
lor two ycara niij^hl tiolve all inipurlanl iiue^lions of that countr}-. 
Ethnologists wish fur an exploration of the ceninti |Ktni of the 
Arctic Coast, particularly between King Willinm I.3iid and the 
Mnt:lcrn<ic, wherv the Eskimos ina>' he studied unintliiciiced liy 
Uuropeans. The« arc 13.41(8 tor Aniencm traveller*. Bui wtiejic 
!s the pAiron to-day who would encourage and support such enter- 
prises.' Who will be the next to can>- north the Uttlc Henry 
Grmncll flag, which waved in so many pans of Arctic America? 
The means whicli arc required 10 cuny on such nesearchc-s are so 
small that tlicy will not hinder the resuming of the work a» soon as 
It may be considered desirable. 

5uch work is not ihe adventurous 'polar expedition.' the only aim 
of wl>tch is to push north ; hut these explorations wilt ciiaMe us t« 
go on step Iiy step, and to reach the unknown regioiix of Ihc .\rctic 
ilasin wiiliout running great risks. Kxpluraiions in Jones Sound 
will show how tar we c.tn go. tCast Greenland offers a s>xfe ba^is 
for cx|>cdition» towards the north, and ao dueit Fraiu Joseph Land. 
Haiardous expeditions inlu the open ocean without the shelter of 
land and without any line of retreat, such a? de Long's expedition, 
must he ab.mdoiied, iis ihry will almost always end in dis:ister. The 
explonuiijn of ilie jiole i» not a work for a single adventurous cx- 
|it-(liiion. however lucky and suocesslul it may be. for the risk such 
travellers run is not adequate lo the probable results. Progress 
must he made ciutiously. and founded on the discoveries and ex- 
periences of p.ist eJ[i>editioni : therefore we believe ih.il ^^pat^modicd 
eHorts now in EaM Git:enland, nmv in Smith Sound, now in Kraii£ 
Joseph l,and. arc not desirable, but that one plan ought to he pur- 
sued liy Arctic explorers. It is only thus that scientific results can 
he obtained. 

The prohleiTis which must l>e solvetl in the Arctic regions arc 
numerous and important. It is more than curiosity if we desire to 
know the outlines and the interior of the Arctic and Antarctic 
blands and continents: for without this knowledge geographical 
science is imperfect. Wc must know it. if wc want to understand 
Ibe circulation of the oceans and of the air : and reM^arches in the 
Arctic *n indispensable for the study of terrestrial magnetism. It 
is svRideni to mention these facts. E\'en commerce will protil by 
such expeditions. The produce of whale-fisher^' adds jearly con- 
siderably to our national wealth, and by new expeditions Dew 
hunting-grounds have alv(a)-s l^ccn opened. Many other resources 
of the Arctic Ocean are rMt yet made use of. There are enormous 
herds of u-alrus in regions easy of access, there are the lake.1 and 
rivers ,ib«tinding in salmon, there b the valuable fur of the black 
(ox and polar bear, and, though the commercial interest will always 
be of 9econdar>' importance in such enterprises, we must not over- 
look it. 

Our map teaches that the problems of arctic exploration 
must not be kwked for in the extreme north ainne. The coasts of 
Arclk America and its numerous islands arc a field [or tra^'dtcfS 
which will >ield imjMirianl results for years to come. The explorer 
vf these re^pons will coniriliutc not less to science than the adverv- 
lurous traveller who seeks to reach the pole, and his work will be 
surer of sui:ir<:s9. and accomplished with less danger and at smaller 
expense. Wc hojw that researches in these regions will soon be 
taken up again, and that we may soon see Ajnerican explorers 
again at work in tliis field. 



DISTlLLERY-MlLK REI^iRT,'— IV. 

Bibliegraphy. 

Ik Ihe replies received from our correspondents in answer to the 
circular letter, references are made to the following authorities, from 
which we make liljeral qiiotaiions : — 

Manual of CattU^Fetding. Hy Hknrv F. Armsbv, Ph.D. New 
York, Wiley. 1887. 

In ihc manutacture of distilled liquors, the first stages ot the 
prcre.ss are essentially the same as in the ptcparaiion of malt 
liquors, but after ll>e fermentation the mash is subjected lo disull.i- 
lion to separate the alcohol. The residue remaining in the still 
constitutes distillers' grains, or 'slump.* Thi.s ha.t much the same 
coinpo.sition as brewers' grains, except that it is more watery, con- 
latning only atmui eight or nine per cent of dry matter. Like 
brewers' grains, it has lost chiefly non-nitrogenous matterrc it con* 
sequcnily has a riarrow nutritive ratio, and is a valuahte addition lo 
fodder poor in proieine. Moreover, ii coniiiins a considerable pro- 
portioQ of mineral mailers, which may be of advantage tinder 
some circumstances, Dislillcrs' grains arc best adapted for caiite, 
and yield excellent results in fattening or feeding for milk wbcn 
rightly used. For sheep, hogs, and borfes. they arc not well suited. 
In using this feeding- stuff, its waicrj- nature should not be torgouen. 
Its relatively Urge proportion of proielne renders it a suitable addi* 
lion to a fodder deficient in this nutrient ; while, on iKe other 
hand, the liealtli of Ihc animals requires the addition to the * slump * 
ot some <lrj*. coarse (odder, like hay or straw. A poor quality of 
coarse loddcr may be rendered more palatable to cattle hy saturat- 
ing it with distillers' grains, and thus the wateriness of the one 
fodder, and the poverty of the other as rtgards iiroieiiie. can \x 
simuitancHisly corrected. Used in this way. distillers' grains con- 
stitute a perfectly healthy fodder. Much of the common prejudice 
against the use of dbiillcrt' s!o|is appears to be occ.-Lsionrd by their 
irrational application, and frtM[iienlIy by the filthy surroundings of 
Ihc animals, rather than by any thing injurious in the (eeding-stuff 
itself. 

•Milk: its Adulterations. Analysis, etc.' By John Morris, M.D. 
{Maryland Medical /eMmal.]iiiK i;, |88:,) 

01 all the nutrients employed lo rear children deprived of natural 
food (the mother's breast). I k-now no one more pernicious than the 
swill-milk sold in all large cities. Children led with it ap|»jir to 
thrive and fatten, but their real viutity is much less than that found 
in those properly nourished. What seems to be fat is merely adi- 
pose tissue, just as is seen in chronic ale and beer drinkers, who are 
also dclicieni in vitality, and unable to tnthstand attacks of disease, 
endure privation or great suffering, Durii^ the summer months, 
cholera-infantum plays sad havoc among swill-fed children. Fre- 
quently altera few hours' illness they (all into a state of extreme 
prostration, collapse and death following rapidly. Kroiii the want 
of tissue-making food. thc>' lack the vital forte already alludetl to, 
and all the efforts o( the ph>~sician to arrest the disease and reviore 
their impaired strength prove unavailing. The infant niortalily in 
our large cities m,iy be attributed in a great measure. I am con- 
Niiured. to llie empjoymcnl of milk from cows improperly fed. 

The draymen connected with the breweries of London are the 
most unhealthy ))ody of men to be found anywhere. These men 
have Ihe unhmited privilege of the brewery cellar. Tbough ap- 
parently models of health and strength, the slightest accident that 
befalls them generally proves fatal. Sir Astley Cooper mentions a 
case of a drayman, a powerful flesh^okired, healthy-looking man, 
who receii'ed a &light injur)- from the splinter of a slave. The 
wound was trilling, but it suppurated. Sir Astley opened the 
abscess, but in going away forgot hb lancet. On returning to get 
it, he fouiul the man dying. Beer-dhiikers. when attacked hy any 
acute disease, are unable lo bear the proper trc-itmeni r^eccssary, 
and coosequcnlly die. Thcj- cannot undergo the slightest surgical 
operation with safety. Dr. Ituchan says. " Mall liquors render the 
blood sin- and unfit for the circ«latio« : hence proceed* ohsiruclior 
and intLuiim^ttiun of ilie lungs. There arc tew great bccr-drinkcrs 
who arc not phtbiskaL brought on 1^- the glutinous and indigestible 
nature of ale and porter," 

' 0»ii>4Nd tan Vol. ix^ r. «M. 
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So i( b wtih utile red wilh slops Iram discilleries : though, like 
Sir Astl^ Cooper's <!ni\iiian. Ihry look (lowrrlul and flnh^uloml 
and healthy, and incn^it: in sizt- and weight, they are not truly 
healthy, ami the incrrau: in weight ia not due lo ailditional muacle 
OTf^nuine fai. W'hsi apjiears to be (at is a &ofl. flabby de^^mera- 
tion o( tissue, and. il (hey arc exposed to hardship or attacked liy 
dUeau, >vill at onct succumb. 

In convenation wtili Mr. Ouierlxidge Honey ol Frederick 
County, a wdl-kntmii larmerand diMiller. I gleaned some |)raciical 
hints in regard to the uk o( swill in (ceding cows, Mr. El. docs 
not bcllct'c that It b Injunous if given in proper quantities and in 
combination with grasj>es or other food. He has abandoned feed- 
ing hi* own cow* with it. however, for the reason that it imparts a 
peculiar odor 10 the milk, and not.ibly to the butter. This b no 
doubt the case, for there is a particuLar pungency in this character 
of food. Therefore milk from cows fed on swill cannot be made 
into condensed milk, for auch nulk when condcntiod has a rank 
smell and a biiler taste. The swill, if j^ven in lar|;e quanlitiea and 
for a li-ngth of time, exercises a very pernicious influence on some 
d ihe origans of ihv body. The tt-cth fall out. and it b said that 
the tails atrojiKy and loosen. If ihiti be the case, 1 cannot explain 
the exact cainu:. It is a necrosis, and must be due to some poison- 
ous etcnicnt in the fowi. Nearly hfty per cent ol the inoiKanic 
elenienls in swill b composed of phosphoric acid : but. as the inor- 
ganic elements are scarcely five per cent of the whole, I can hardly 
ascribe the degeneration which takes place to the excess of |)hos* 
phone acid. According to Fowncs. the inorganic elements of milk 
are^i parts in the 1.000. as follows: — 
3.31 Phos. calcium. 

42 Fhos. magnesium. 

,07 Phos. iron. 
1.44 Chlor. poiassJutn. 

.24 Chlor. swiium. 

4= Sodium and caseine, 

4.91 

This gives a little more than one part in a thousand of phosphoric 
acid, ^in normiil milk a very small quantity indce<l. It may be 
possible that the necroMit is due tu (he heat of Ihe swtll. for (he (eeth 
of pigs become <lc<;ayed from (his cause. Cows do no( like the hot 
food at hrs(, hut after a time become cicccdingly (ond of it, — so 
fond that ihey do not care to partake of cold food. Mr. Peter 
O. Satienvetn relates to me a tcfy singular circumstance In regard 
to this point. Whilst acting as revenue collector, the machinery of 
one of the disiiUerics in his district which supplied slop lo the milk- 
men became der.inged for several weeks. During this time the 
milkmen c;une daily (o the distillery and tilled their hogsheads with 
the boiling w;iCrr, paying the same price for it thai ihey usually 
paid (or the same <juan(hy of swill. They ga\*e as a reason lor this 
that their cattle were so tiscd to hot food that they cared for noth- 
ing cbe. 

Swill, if used [udickiusly, that b. in combination with good grasses 
or cereaK is not injurious or objectionable. It serves the pur^tose 
of the glass of ale or porter to the nursing mother; that b. it in- 
creases the quatuity of milk, but ! do not believe it improves the 
quality. There is another form of food given 10 cattle still more 
deleterious than smil ; viz.. the tfiirit or refuse left ;ifter the extrac- 
tion of glucose from corn. This a highly injurious, if not poison- 
ous. Fonunatety there is not much of this to be procured in 
Baltimore, as we have but one glucose- factory in our midst ; but 
U is given very freely tu cattle in Buffalo and Chicago, where im- 
mense quantities of glucose are manufactured. 

Inasmuch as (he analyses o( iwill made by different chemists 
show it to be rich in certain forms of food-clcmcnts, it may be 
asked, why is it so Injurious to cows? Thb b a question more 
easily asked ihan answered. The alcohol and fusel-oil which 

liaary swill contains arc not sut¥icient to produce the bad results 

ach it b asserted follow its liberal use. Can it be that the excess 
nitrogenous and albuminoid substances in this form of food lead 
b> non-asaimilativn, or other functional disturbance*, (hu> proving 
il5 unfilncjM for the animal economy ? Kx|)crinice is certainly more 
important than mere chemistry, and therefore the judgment of those 
feeding cows as well as those consuming the milk must determine 



the whole ques>tion, Popular pncfodicc, which In many cases b 
founded on ignorance, or mere science indepeniltnt of experience, 
should not be allowed to determuve a m^tcr ol thb character. 
Whilst I mysdf do not think »will proper food tor cows, except, as 
I have before stated, in %mall <|u.intities and in judicious combina- 
tion with grasses, and whilst I think that swill-milk b equally unfit 
(or chddren. I am willing to give those cnienaining diHercnt views 
a candid hearing'. 

Analy-scs have been recently made, at the instance of those 
laif[ely iniereste<l in thb matter, of the swill fed to cows, and also 
of the milk resulting from Us use. These analyses are by two wcU- 
kiMwn chetnists.— Professor Simon of this city, and Mr. Peter Collier 
of the Dcpartmenl of Agriculture, Washington. Professor Simon 
(timbhcs the results o( the analyses of three samples of milk. — 
the first drawn by himself at the stables of Messrs. M. Crichton & 
Co.. from diFferi'nl cows, on April 7, 1S83: No. 2 sample bought 
(rom Pikesvillc Dairy Company ; No. 3 sample bought from a store 
in the soutb-casicm section of Hnltlmore. 
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Mr. Simon says. " In looking over the results of my analyses, yoti 
will see at once that the sample drawn by myself from your ' swill- 
fed ' cows compares most favorably with sample No. 3. produced 
by cows recdving no dbtiltcry refuse. Doth these samples reprp* 
scn( very good milk ; and eiqwcially No. 1 Is. in the amount of 
cream and Ic1.-il solids, far above the averaf^ milk. 

"Ho. 3 sample represents an adulterated article, from which no 
doubt not only cream had been removed, but (o which also some 
water had been added. I selected this sample ou( of about two 
doKcu samples, brought from different dealers, as the worst milk 
which has come under my notice." 

l*roIessor Simon fumbhes the result of an analysis of swill drawn 
by himself from about [,000 gallons ai the Melrose dbtilleiy on 
March 6. 1883. 

One hundred pans of sample contjun of — 

A. Volatile pnducn («(pelkd M ti**FJ .••• h4i 

B> OrssoicDBlUr ». •> 4J1 

C. Ikorsinie auit«r(uha«)....,..........>.....— .......... a.ft 



AiiAt.n» or Vomow A. 

Votiute PradtKW. 

W»l«. 944 

AteAol „ M> 

ru>eMI(tUidr«rlkileah*l>. «.n 

Lou .-. •<•< 



A)iAi.mi or ^nwH 8. 
Ofiulo Ifatttf . 

Sunhiiosan sUl 

C«lloto« »i^ 

AlhiDiiaoid* ,•• ■•■ a*,)* 

Cun.. .•,..•■..••■. •.•■...■■ •-• Cn 

Su^r » nt 

r>i> ^^r 

Olrooia* • ,., Id* 

thiaiuocUi.,"-. .......■.•.•••>. .>>• <,«( 

Emnctiirt *nd mlariOK natU*. ■ I.t4 

Louiad. Dol iktcnnincd. •••..•••••••.••••••i •••■.••• *,)S 

ISO .an 
(1.9! toli-pioduclBs (ood. 
ao.M (al-ivMiucIni fsod. 
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A*iiu.v» OP PomM C. 
loaixuiic Uuier. 

ytMt^Orit acid 4l.Al 

Sulpbaile add l>. ...■•. •■•■■• i-k 

Silicic acU. • • ■ i >••* 

CktartH. OkM 

Caitmicacid. \.. i-oA 

PMHk , , ............I. ■ thU 

Sods. , ».... 8.47 

Um. _ &IB 

IUcB**i>- •••'■ t*o 

Oxldtef iiM.. TncM 

LOM. t6 



Mr. Simon says, in hts note appcndcil to ihc unatytis, that " swill 
is a highly nutritious fotm of food, and Ihst he sees noitiiiig in its 
composition that could possibly worl: injury to cailli- fcreding 
on it." 

The mults obt;iined by Mr. Collier arc very siniiUr to those tur- 
ntshedby Professor Simon, but arc evenalitile stronger in itaiemem. 
He compares swill with com and rye and other products, and shows 
that It is richer in fCKKl-clcnirms. and decidedly richer ihan ensibgr. 
which is so highly prijted by cert.nin cjiule- feeders. In reply to in- 
tcrrofifatories. Mr. Collier expresses the belief that swill ii n whole* 
some and highly nuirilious form of food, and can be given to cowa 
with great advantage. He. however, adds that much will depend 
upon the amount given, the circumstances and surroundings, and 
the proper combination with other aliments. 

The truth is. the whole maiter in discussion hinges upon this last 
point, and Mr. Collier has not made it any clearer t>y hts statements, 
however honestly made. It is t« the physioii>};-isi. in my jiidKincui, 
and not lo the analytical chemist, that we must li>i>l( fur a srirniilic 
ftohiiion ol the problem. Analytical chemistry' serves but a feeble 
purpose in solving many tnipoitant questions. By it butter and 
oleomargarine appear equally wholesome and nutritious; and it 
can detect but tittle difference in tmjiurtty between water-closet 
matter, and sewage from whicb excrement is excluded. 

• Mill< lor Babes." By E. M. NELSON. M.D. (Sf. Lwh Cotirier 
a/ Medif int. ttUy. 1S83.) 

In regard 10 the feeding of the cows, there is almost as much 
variation between different dairies as there b in regard to cleanli- 
ness. Nearly all the city dairirft malte use of the products of the 
brcWCTics and distilleries as a considerable pari of the feed o( 
their cow*. .So far as the malted grain is concerned, perhaps noth- 
ing can be said in objection ty its use as a part of the food. It is 
recommended by the jjest WTilers as a valuable and economical 
constituent ol the food of milch-cow*. Tlic same cannot be said 
of ihc hot dbtillery swill. Tlie effect of this food has been found 
by the best and most careful obscri'ers to be prejudicial lo the 
heaJth of covi-s. and to produce a milk that is lacking in nutri- 
XxvK <]uaHty as well as being spcci.'illy liable to speedy change and 
fermentation. Mr, Lake, who was for many years the lai^gest 
feeder of ilivtillery swill in the city, asserted thai cows fed on this 
article invariably become diseased within a period of si.v months. 
and the lungs show constantly the evidences of tubercular infiltra- 
tion. Mr. Cabanne states, thai, when he formerly fed swiU in his 
own dairy, be butchered over one hundred and fifty cows, and 
never foimd one in which there was not tuberculous disease of the 
hings. 

•Our Milk-Supply." By W. K. Newton. M.D. {FffuriM Annual 
n^port ef NtwJfTff^ SlaU Bcanttf fleaUh.} 

SwiU-niilk is rarely heard of now. but not many years ago it was 
a fruitful cause of disease and deiith in children. Fearing that the 
lessons of the past may be (oi^otten, wc arc constrained to mention 
it as a possible cause of disease. Distillery swill, ■■'il properly fed 
in limited quantities, in cumbination with other and more bulky 
food, may be a valuable article for the dairyman ; but if given, .is it 
too often is. vnthout the a<ldition of other kinds of food, it soon 
affccii the health and constitution ol the animals (ed on It. Where 
this forms the principal food of milch-cows, the milk is of a poor 
quality : it contains often leM than one per cent ol butter, and sel- 
dom over one and three-tenths or one and ooe-half per cent, lis 



effect on the n'slem of young children is therefore very desiniaive. 
causing diseases of various kinds, and, it long continued, cert-oin 
death. The adulteration of pure milk from the healthy cow by^ 
water, though diiihoneti and ohjeetionablc in the highest degree, 
far less iniquitous in its conset|ucnccs than the nefarious traffic i 
itwili-milk. or milk produced from cows fed entirely on still-slops, 
from which they «o become diseased, alter which the milk contains 
a subtle poison, which is as difficult of detection, by any known 
process of chemistry, as the miasma of an atmosphere tainted with 
yellow*fever or cholera. The fact is sufficiently palpable, that no 
pure .ind healthy milk can be produced by an unhcilthy and dis- 
eased animal, and that no animal can long remain healthy iliat is led 
or an unnatural food, and treated in the manner too common 
around (he distilleries of many large cities." (C. J-. Flint, pp. 144, 
3o8. 1 1 6.) 

Where swili-railk was »old in New York a few years ago. " i( was 
found different in alimentary* character from thai producerl l»y cows 
thai were fed on grasi, hay, or grain. It wa.f not so well digested 
in the «tMmacli, nor had it the nutritive power to crcitc flesh and 
sustain strength. The children lost flesh, and failed lo gain it. 
Their skins were pallid, sometimes discolored and corrugated. Their 
countenances had the iippcarancc of old age, rather than the bright 
and lively bloom of childhood. They suffered from diarrhtea and 
dysentery and great debility, and many died." ijarvtt.) 

Fonunaicly, noswill-rndk is sold in this Stale at the present timfc 
but it is well lor he-iKh officers lo be on ihe lookout (or it. The 
sale ol it is. in this State, considered a misdemeanor, punishable by 
a fine of fifty dollars and imprisonment (or thirty days. The laws 
of Ma.'^'achusetis, New York, Michigan, and other States also forbid 
its sale. 

■Repon of Committee on City Milk." By S. R. Pkrcy. M.D. 
{TramattioHi New York Academy 0/ Mtdicim, \'ol. II. 
Part IV.. 1859.) 

This report, which occupies fifty-three pages of the transactions, 
is the fullest statement of facts in connection with distillery swill 
and milk which we have seen. In June, 1858. the New York board 
ol health adopted a resolulinn that the Academy of Medicine be 
requested to lay before the board such facts and evidence as they 
may have in relation tn the milk furnished to the citweits of New 
York. The academy appointed a commiliec of five of its mem- 
bers, including Drs. B. Fordyce B-irker and S. Ration Percy, and in 
March of ihe following year presented its report. The greater part 
of the labors of the committee was perfonncil by Dr. Percy, and 
his report is the nmst valuable. It includes chemical analyses, 
which we have already given under th.ni head, microscopic examina- 
tions and drawings, and cases of disease resulting from the use ol 
distillery milk. Associated with Dr. Pert)' in his investigations was 
Mr. Solon Robinson, who had been long convcr*ant with the rais- 
ing and fattening of cattle, and Mr. Thomas Devoc. who had been 
long and extensively engiigcd in the slaughtering of cattle, and in 
supplying the markets with wholesome beef. Mr. Robinson accom- 
panied ihc committee to the ilistillcry stables, and, .is the result of 
his observations, said. "' From niy personal experience in feeding 
cows with various agricultural ]>roduciih and in producing tnilk and 
buiicr. I am well satisfied that cows fed as described, and kein in 
such an atmosphere as I could not remain in ten minutes without 
feeling severe sickness, must produce poisoned milk. And I do not 
consider the beet any more tit for human food than the milk ; not 
so much on accoimt of the bad fond, as the jioiwinous aimosphcre 
in which the poor brutes ate confined. 1 would no sooner touch 
this swill-milk than I would use milk from the most ' milk-sick ' 
region ol Illinois." Mr. Dcvoe. in speaking of the quality of bee! 
furnished by animals ted on distillery swill, says. " 1 have slaugh- 
tered, and seen slaughtcrwl, the various kinds of animals thai have 
been fed. wholly or panially, on this swill, which appears lo hnv« 
pncKluced almost as many varictic* of beef, and I think I may lie 
better understood by placing them under three general heads; vi/., 
(ir*t-class. second-class, and third-class. The first-class beef, no 
doubt, is produced from thrifty steers, fed in some ol the ili»tillcries 
in the northern counties of New York, where only a small portion, 
or the liquid portion, ol the food, is twill ; the rest being of meal, 
raots, hay, and grass : and. when brought (o our markets in a (at. 
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healthy condition, ihcir flesh proves to be lender, juicy beef, but not 
so finn or no swcn and well r1a\'ured as if wholly fetl on grain, or 
even grass. The second-class bivf k (ram aninuis wholly oonlin^d 
in ih«e lar^c distilleries, fed the f^eaier portion on swill, with 
plenty of hay. .in<l >x-ai.iiunuUy z little grain. I might add. that the 
Non hrm distiller)' swill is of a superior quality to that which is nin into 
troughs at the various distillcnes where it is M>]d by the hogshead 
or other particubrqu-inlhics. These Northern distilleries own both 
the suill and the cattle, and the quantity of swill made by ihem is 
fed up clean, Thi^ s«con<l dua of aniiniil^, although they may be 
fat. prodxjce a srrficr quality of beef, not so ^vdl tJa*-orcd. but juicy 
and lender. When ihey are slaughtered, the tiesh will show or 
produce the pccuti.ir smell attached to this bed. The third class b 
to be found in some of your neighbonng distilleries, where the 
visitor could almost swear (unless h« could see the hay gix'cn to the 
animals) that the>' had little else to eai than the thin, poor, and 
sometimes spoiled swill. The beef from the general run of the 
third class has a verj' peculiar, unple-isant imell, e£|M>ciaIly when 
slaughiertd. I have Vnown it so diiagiccabtc as to create nausea. 
especially on opening the animal to take away the paunch or bdly : 
thb and some other p.irts I haie sometinie* opened to discover 
some signs of hay. .tnd m .4omc instances found none. This class 
of beef retains that smell, especially when cutting it up fresh into 
pieces, and also when cooking It. It is usually tLihby or soft, and 
often nppe.trs adhesive or sticky, like very young ve^l that h;ut not 
yet lost nature's first flesh. My conclusions and convictions were 
niade up long before this subject was so strongly -igtlated. both as 
to the meat and milk of the distillery- fed cow, which I have con- 
sidercd under the third cLissi and these conclusions are that neither 
the milk nor the flesh of these animals can furnish healthy human 
food," The commiitee, in summarizing its labors, say* that the 
beef produced from the animola fed in the dialillery UabLcs is un- 
savory, and easily rccognixe<l by its offennve odor : that the odor is 
not dissipated even by the process of cooking ; and that the fibre is 
flaccid, -and its cellular tis&uc is infiltrated with vratery fluids in- 
stead of solid fat. The milk of thr^c cows don not eihibii the 
characl eristics of wholesome milk : it presents almost invariably an 
acid re-action. The cases collected by Dr. Percy demonstrate the 
(act, indc|H:ndent of any chemicil rxaminiition or ;my a priori 
reasoning, that the milk orocurcd (rum these swill-fed anim.ds is 
injuricius to those who use it. In view of the disclosures made, the 
committee states that it is eviileni that the tniRic in ilic milk of 
swill-fed cowsiK one which is detrimentat lo the health of the com- 
munity, and should he discontinued, 

•Sanitary Control of the Fooil- Supply." By W. K. Newtos, M.D.. 
health ollicrr ot Paterson. N.J, {Thirii Attnuat Htfowi of 
tht Slalt Beard of Heoiith tf A'«w Hampshire.) 

Distillery waste, and sometimes beer-grains, produce a quality of 
milk of low nutritive pu'svcrs. and dangernus to infants. 

References are also made to the following authorities: 'Milch- 
C«"s and Dain-Farminc' by C. L. Flint (Boston, 1874 .ind iSil?) ; 
• Infaiti Moitalii).' by E. Jarvis (Fourth Annual Report of Slate 
Board ff Health of Masiaekuutli) ; and • Milk," by C. F. Chand- 
ler (y^^fuvA'^ Cjiiffptrdiaf. 



BOOK-REVIEWS. 

Preliminary Report ef the Ccmmistion appointed fy Ike Uni- 
vtnily of Pennsyh'itnia la int-estigate Modern Spirilitaiitm 
in aecordnHee with the R«iueU of the (ate Henry SeyAtrl. 
Philadelphia. Lippincoit. 13". 

That peculiar medley of alleged fact and fanciful theory, of 
Occidental pseudo-scienw and Oriental mysiicism. which goes hy 
Ihe r»amc of ' Modem Spirit u.il ism,' has been examined moi-c or less 
frequently, publicly and ably. The advocates of the iciiris which 
this belief imposes have given little attention to the adverse opin- 
K iona. explaining them away by a piece of logic which would be 
H admirable did it not need such frequent moditlc^iion. and were it 
H not so evidently manufaciured (or the purpose, and have vaunted 
H and gloried ox'er all their successful efforts, large and small, in 
H securing proselytes. The committkin, whose long-expected report 



is now bcfocc Ibc public, is most fa\xNrably constituted for receiving 
a hearing destined to be called authoritative, and for regiMering an 
important tummg-point In the rather sad histor>- of the modem 
movement. The commission takes its name and iu resources 
from the fund inirusied to the University of Pennsylvania by the 
will of Henry Seybert, a Strang believer In Sptrituallsm and its 
physical manifest.-ilions. TUt fiersennelle of the commission leaves 
nothing to be desired. Il^ members originally appointed were Dr. 
Wdliam i'eppcr, pmrost of the University of Pcnnsjlvania. Proto. 
Joseph l.eidy, (ieorge A, Ki>cnig. Robert Ellis Thompson, tind 
George S. Fullcnon. all of the s,Mne university, arvd the eminent 
Shakspcarian Dr. Horace Howanl Fumess. To these were after- 
ward added .Mr. Coleman Sellers, Drs^ J. W. While, C. B, Kncrr. 
and S. Weir Mitchell. The members individually exprcs.sed entire 
freedom from all prejudices against the subject, anti rca<lincu lo 
accept any conclusion warranted by facts; Dr. pumess, mow- 
over, confessed to a leaning in fawjr ol the doctrine. 

The method of work of the commission was to take a definite 
subjea (or investigation, invite both professional and non-professional 
mediums (had they been able to procure them) claiming Ihc power 
o( presenting the desired manifr.slaiiunsi. and to meet them under 
fair con<litioni, The mediums were often cxorbiLani in their 
clurges (asking a hundntd dollars from the commisMon for what 
they would 4a for five for a private citiirn). and arbitrnry in their 
condiitons. Nevertheless the commission has seen enough to tell 
a vm tniportanl and a ver>' interesting story. 

They first looked about for a ' pi'olcs&iofka] independent slate- 
writing ntcdium.' This medium wiis to take a double slate lirmly 
fastened together, with a bit of slate-pencil placed between, and 
produce writing on the previously blank slate, professedly the work 
of spirits in answer to questions addressed to them. Their first 
medium (a Mrs. Paitersonj kepi them waiting one hour and a half, 
and on another occasion one hour and twenty minutes; but the 
slates remained as clean as at first. Their next medium was the 
famous Dr. Henry Slade, with whom they had several sessions, all 
with the object of obtaining the slate-writing under conditions 
varying in detail, but nol in principle. Irom that above described. 
Dr. Slade has Iwt) methods : for the long, dearly WTittcn messages, 
he substitutes at a favorable moment a prepared slate for the one 
given him ; fur the short, hardly legible messages, he in nne way or 
another writes on the slate while hidden from view of the two or 
three nhsn-vers 1 he allows no more) seated with him. Evert' par- 
ticular of the process has at one tunc or another l>ccn seen by the 
committee. In fact, on the day when Dr. Slade received three 
hundred dolllars in payment for his ser^-ices, be was so excited that 
he could hanlly »gn the receipt : arvd the cause o( this excitement 
was simply that shortly before. Dr. Fumess had kicked over a 
slate placed at the tool of the table, and thus exposed the prepared 
writing upon it. In short, their verdict with regard 10 the doings of 
this their most famous medium is. "that the character ol those which 
[MMcd under our observation was fraudulent throughout. There 
was really no need of any elatwirate method of invesiigaiion : dose 
observation was all that was required." 

Next with regard lo rapplngs. Their preliminary conclusion 
fearls that " ihc theory of the purely phvsiologicjil ongin of the 
sounds has been sustained hy the fact that the mediums were in- 
variably and confessedly cognicant of the rappings whenever they 
occurred, and could .it once delect any spurious r^ippings, howei-er 
exact and indistinguishable to all other ears might be the im- 
itation," 

The commission attempted to ptocure some 'spirit photographs,' 
but were aske<l three hundred dollars for this Kmuty. and were to 
be excluded from the room at the critical momcQl. They very 
properly refused any liuch terms. 

The brother of the woulrl-be photographer <Keeler is the family 
name) is also a mcdiutn. His specialty is to " materialiie ' a right 
hand when apparently holding his neighbor's wrist with both his 
hands, and have this hand perform the usual simple tricks with the 
musical instt^menu, etc. The trick was afterwards repeated by 
one of the commi-ssion, and consists in really holding the wrist with 
one hand only, but producing the (ecting in the owner o( Ihe wrist o( 
its being clasped by both. The right hand is then free to do all the 
hocus-pocus. 



s 



SCIENCE. 



[Vol. X. No. 230 



Another medium did about the sainc thing with his hands a|i- 
parvnily licd. That his hands were loose enough for all that wa* 
done, was glaringly evident. 

Thus tar the commission as a whole. Their verdict is cvcry- 
wlicre the same; " Ko new lacts and m.iiiy old frauds." Imlividu* 
ally the members have seen much, in (act. more than the mediums 
inicndetl. The. cxiirrieiirvn of Dr. Fumcss. ihe acting citatrman, arc 
especially intenrsiing. ;in(l recorded with a hiiiiinr that doe* much to 
relieve the monotony of this record of constant fr»ud ^ntl dect;it. 
[>r. Fumcsa wu re])cati:dly as-surrd hy several Spiritualists that 
there vra» in hini the mikinf; of a nia^ilicnil mcrdium : ttnt\ .vo he 
sacrificed himsc-lf for the cause, and • sat for dcvelopnient,' Every 
day lor six months Dr. Fumcss sat with a slate for hajf or ihree- 
quartcrs of an hour, and. in addition, constantly wore a bit of mag* 
neti^ed (!) blntiin^-[U|ief nn the top of his he^. until he wa& al- 
lowed. l)y the dispensation of the medium under whose direction he 
was siud)'inff. to wear it around his neck. The paper had to be 
changed eierj' twelve hours, and the medium received a dollar (or 
each sheet. Although he was promised writing, or -it Ic.ist some 
zigiag lines, in three weeks at the utmosL at ihc end of six months 
* not a zi([ nor a lag.* " Let spiritu-ilistic reproaches of investigat- 
ors, for lack of teal and patii^ncc, he heaped up hereafter until 
' oa*a Iwcomca a wart.' I care not ; my withers are unwninK," 

I>r. Fumess next ejcperimcnted with sealed letters. A question 
carefully sealed was sent to the medium, and the answer to the un- 
opened letter returned. M.tny mediums were written to. They 
gave oontradiclory answers when asked the same question, and in 
e\crj- case the letter had be«n opened, and mucilage and skill been 
used to cover up tlic deception. 

Dr. Fomciw's dncriptiun of the inatcrialijting seances can only be 
appreciated when read in full. Everywhere he found fraud wher» 
he looked for honesty. The fruud is ^o k'i>!'^ ^*^ easily made to 
leave its ht<liiig*place and snatch the hail offered by an ingenious 
question, ibnt it becomes ridiculous. 

Profeisor Fullerton's account of the famous Zocllner investiga- 
tions with Dr. Sladc is a highly valuable contrilnition. He has |)cr- 
sonally examined Zoellner's confreres in the investigation, and finds 
that Zoellner was of unsound mind at the time ; thai Fechner was 
partially blind, and relied on Zocllncr ; that SchcJbncr was too my- 
opic to see any thing, and was not quite satisfied with the seances: 
tiiai Weber was old. and did not recognixe the disahilitiK nf his as- 
sociates. On the evidence of these men. — deservedly honored in 
thdr oivn specialties, as they arc. — without knowlcdifc of the arts 
o( a conjuror, li.is rested one of the most famous proofs of the truth 
o( SpiritualiMii and iU connection with the fourth dimension of 
space. 

A device by which Dr. Knerr detected a fraud is loo ingenious to 
be left unnoticed. He arranged a mirror about his penon so that 
it rcHccied the hands of the medium at work on a slate under the 
table. He plainly saw the hand open the slate, read the question, 
and noiselessly write the answer, which the fair medium had the 
impudence to present lo him the next minute as the work of de- 
parted spirits. 

The mysteries and mimcles that shape people's beliefs upon that 
which is mo»t sacred to the human heart, thus resolve ihcmselves, 
under the scrutiny of careful scientific observers, into a mass of 
vulgar frauds and low deceptions. The mystic theories and spiritual 
messages are ' disgusting cant ; ' the medium, a criminal. 

The psych Illogical itroccu liy which belicvcis are convinced is Ihc 
ke>' to the secret of the success of Spiritualism : this is the problem 
that lies closest to the securing of that mental health with which 
such practices and beliefs arc incompatible. If any one \s111 recall 
the feelings of utter bewilderment on leaving for the first time a 
good performance of a professional trickster, and will imagine in ad- 
dition that the things he holds dearest were at stake in the explana- 
tion of what he saw, he will easily understand the excited state of 
mind of a susceptible person on leaving a spiTitu.iltstic «eanee at 
which he has s«cn but not undcnttood. If your friend is a believer, 
and urges your ignorance on to belief, you arc apt to yield, and a.*- 
sume that credulous state of mind which accepts all and examines 
tiothing. It is tlii» slate of mind that is to be presented : it is this 
state of mind that is dangeTX>ut (o mental sanity, thai 1>ccomes mor- 
bidly hungtj- for something unusual, something mystic, something 



occult. There can be no better check to the spread of thb mental 
lemi>eramenl (except, of murse. a sound training in scientific rea- 
soning) than such a report as Ihis. of sincere, able, scholarly men, 
anxious to Icann and meeting only with practices for which the law 
provides the jail. 

That these men ha\'c not yet exhausted the an of detecting 
deception is shown by the fact that they arc confessedly unabk to 
discover the melhods by which a prcsiidigiiateur performed slate- 
writing tricks in their presence: this needed tnore training than 
lhr>' as yet possess, llut the magician confided his methods to one 
of the commission, and showed that they were simply tricks. This 
s«Kg«t8 'he final point to be here noticed : this is, that the Spirit- 
ualists will have a roundabout way of explaining these frauds. 
They will s;(y, "That does not prove that real manifestations do 
not exist. " This the cummiMiion admit, but it maki^v it inipTObal>le 
in more ways than one. They claim that their explanations o[ how 
the things are done arc rational horn their |K>int of view. They 
need ilie dark because d;«rknrw is negative: if the spirit takes on 
the peculiarities of Ihc mtdium, that is a habit of the spirits ; if the 
writing docs not occur when the sl.ttc Is looked at. it is because the 
ntagri'disiTi of Ihe eye U unfa\'ura>ile : and sii on. and so on. This 
is perfectly true. There is no proposition so absurd, no fancy so 
insane, as not to be capable of some kind of support, on the basis 
of some kind of a theory. Hut the logic u|)on which civilization Is 
buih is a marvellous network of mutually corroborating laws and 
Dbscr^-ations, multiplying the probabilities of the truth of il» con- 
ceptions in a geometrical ratio, and similarly dwindling into in- 
significance the possibility of theories opposed lo its fundamental 
tenets. Of such a character are the explanations ofiered by the 
Spiritualists. They are not im|)ossib1e in an extremely exact, ulti- 
mate sense. From a practical point of view, ihcy ate utterly 
impusaible. But. after all. it is not the lo^^ic that convinces. It is 
because this sj-slem goes deeper, and ap|)eaN to the feelings, that 
it blinds its adherents to sense and re.isoning. 

The commission has done its work well, has *rt an excelknt 
example in recording what they saw aaitraUfy ifor all turns here, 
as in jugglers' tricks, upon the apparently niost insignificant de- 
tail), in subjecting mediums to ingenious tests, in treating them 
courteously and sympathetically, .is well as in exposing them plain- 
ly and mercilessly. The present report, though only a preliminary 
one. should do much to hasten that dayf which Dr. Fumess thinks 
not far distant, " when the mure elevated class of Spiritualists will 
cast loose from all these physical manifestations, which, even if the>' 
be proved genuine, are but little removed from materialism : and 
cvctilually materialising seances, held on recurrent days and at 
fixed hours, will become unknown. JostPK Jastrow. 
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The New York Electrical Society has decided to give an 
elcctricil exhibition in thisdty during the coming fall in the large 
exhibition-building of the American Institute. The ethihitiun will 
open Sept. ii, and continue to Dec. 3, 1887. and is intended lo in- 
clude all that relates to the science and application of electricity in 
its broadest sense. No electrical exhibition has ever been held in 
New York, and it is confidently believed that the one now to be 
^ven will attract a large number of visitors, both residents and 
from other cities. The American Instliuie has provided ample 
me.ins to carry out the designs of the society, which is also 
assured of the cooperation ol the American institute of Etectrica! 
Engineers. 

— tXxc Pofitical Scieme Qutir/ir^ for June is a Splendid num- 
ber, the articles covering imtioriani topics in economics, history, 
and administrative science. Dr. Seligman's masterly article on the 
interstate commerce law. an abstract of which was read before the 
American Economic Association, is the leading article in the num- 
ber. It is sulficient to say that the paper amply sustains Dr. 
Seligman's reputation as a master of the railway question in all its 
phases. Prof. Woodrow Wilson writes on the study of adminis- 
tration; and William M. Sims, ehaniberlain of New York City, 
discusses municipal government, making generous use of his 
knowledge of the details of the municipal machinery of the 
metropolis. fVofessor Ourgess's paper on the CulturconfUct in 
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rntssia — by ihe vray. why i% not ibe perfectly familiar Culiur" 
kampj usc^d in the litle, Insicid of a woril which is p;mly loreign 
in fonn, an<l wholly 50 in 3(Kin<l ? — is the finrt clear amj iidn^uate 
description in English of that vcr>' significant and important n:>ove- 
mcnt in I^russin's political history'. The book-rtviews areas numer- 
ous and as wdl done as usual. We obscn-e that a ver>' severe criti- 
cism ts passed on the volume on New York in the ' American Com- 
monwealth' scries, fiof. Richmond Sinlih teviews Prof. H. C. 
Adams's ' Public Debts ' in a very appreci:iitve mann«f, describing 
the book as "careful, scholarly, and estremcly suggestive" We 
observe this sentence, which Professor Smith uses in speaking of 
the indusiria] cffecis of public debts: " Professor Ad.imt's discus- 
sion is ;icu(c .tnd logical, and, in my Opinion, a distinct advance 
upon the treatment of the same iiiucstion by Leroy- Beau lieu, the 
distinguished French fiiiancier." 

^ Some remarkable facls as to ihir change in the population of 
Alsace-Lotraine ate brought out by the recent publication of the 
results of the census taken in those prwinccs in December, 18S5. 
The statistics arc puliluilied in the Lantifs ZtUutig, the official 
Journal m the provinces. It ^ippears that in December. 1885. the 
loial population was only 1,3^4,35; as compared with 1,566,670 
five years before. — a decrease of 1.315 in live years. Clasailied 
according to n.iiion.ility. there were in December. iSSj, 1.368,711 
Datives of Alsace- Lorraine. 151,755 Germans from other parts of 
the empire, and 43.829 foreigners ; whereas in December, 1880. the 
tutives of Alsace-Lorraine numbered 1,418.025. and the immigrants 
from Germany only 114,797. So in five years the native popula- 
tion baa decreased by 49>2;4< while the immigramx hare increased 
by 36,958. The increasing emigration of the native pO|»uIation cx> 
plains Iheir falling-off : and the Landts Zeihing estimates, that, if 
the present rate ol diminution continues, the native population will 
hasr disap|>caied entirely in less than thirty years. 



LETTERS TO THE EDITOR. 

*•* TlitAUmiirm t/ itltntijC-- mnt /t t^iUJItlir *Jt^wtlagti */ Ike crrrti^«mdritc* 

ikiir iwmticl'^^i. rntintji it^iti n/Hir aumttr i»mUimimt kit nmrnttmitrntUm 
trill t* /irnU^rJ /rn It amj (rrrrtpnJtml tn rt^nal. 

rAftJflirf witit gijtd iA fwthiitk any ^utrj^ttrKa^MMmi tmitk tAt tA^'tH'trrf/ 

CarrttM^^li '" rtftirrl/J It tt »> htitf»i feaitli. Tin urittr't mumt it 
tmalltata Tt^irt4atftM/ii/[vr4/aiti, 

The Total Solar EclipM of 1886. 

TilK following brief acctiunl i* |>enncd in order that it may be 
publishe<I in time to be of servici; 10 the observers of the eclinse of 
1887. 

It was found thai by using rapid gelatine plates an exposure of 
ore or two seconds was sufficient to show the details of the inner 
corona satisfactorily wth an ordinary- iclcscopc-tens. With a 
pottrail-lens the ratio of whose aperture to its focus was as one to 
five, one or two seconds' ex]Misurc shoited the outer corona h-iti»- 
lactorily, as tar as a distinct falling-off place in ih« light. This 
was at a distance of from 15' to 30* from the limb of ihc moon. 
Bcj'Ond that ihe light wiw very deciilcdiy fainter, and was sJiown 
best b)' ejjHJSures with lipases of the same ratio, of from eight to 
fony teconds. This tight extended to from one to two degrees 
ftom the moon's limb, was very faint, and scemetl analogous in 
character to ihc zodiacal light. It was clearly not a mere reflec- 
tion of the corona in the cam era -lenses, as it did not extend over 
the moon's image, where it would, in that case, have been brightest. 
Measurements vA the actinic brightness of different portions of the 
corona were made, which will appear in a subsequent paper. 

The corona showed the usual short rays of light proceeding from 
the sun's poles, and from the sou[h*wej>tem ijuadrant a very con- 
spicuous ray, appearing like a hollow cone pntjecied to a distance 
O* sonte twenty minutes ol arc. On one of the iong-cxposure plates 
it was noticed that this was crowned by a ctinmis foiinia in-like 
structure. — three line jtts, about a minute in diamelrr. slimiiiiig 
Up 3S' to 40^ from the moon's limb, cuwitjg round, and falling 
back towards the sun. On closer inspection. s(r\cn other jets were 
counted, all more or less we!! marked, and all proceeding from tlie 
ftummiiK of bright raj-s ol the corona. Some of these returned to- 
wards the sun, but the majority faded away at about 30' distance 
from the limb. Unfortunately, only one of the plates was taken on 



a sulTtciently laigr scale, and with sufficient exposure, to show ihh 
pheno«ni-non, and the whole appearance may therefore be due to 
defects in the gelatine film «( that jJaic. But, as the markings arc 
certainly on the plate. I have ventured to descrilw then* ; the mor* 
readdy. as a somewhat analogous apjiearance. though on a 
smaller teak, is represented in Mr. Ranyaid's *(>l>sena[ions made 
during Total Solar Eclipacs' {Mcmotrs of the Royal AsironotniaU 
Society, jtli.. Plate %.} 

Passing from the corona lo the prominences, a numl>cr of them 
were ncen near the ciiuatof, on both sides of ihe mooni but the 
most conspiciKius one of all was situated in the nonh-wesiem quad- 
rant. Il extended to a height of about one huivdred thousand 
miles, and had apparvnily a somewhat spiral structure. The spec- 
tra of the various prominences were shuiwn \ crj- clearly by the pri^ 
malic camera. la the equaional '>t>cs the hydrogen and H and K lines 
were prominent, superposed on a background of contuiuous spec- 
trum : but in the brgc prominence the hydrogen lines were all ab- 
sent, confirming Professor Tacchini's obsenalion of its invisibility 
both before and after totalit)'. 

The H and K lines, however, were strongly marked : and it iteems 
quite protiable that numbers of prominences may escape ordinary 
observation by the spectroscopic method, nvcrcly because they shine 
only by the actinic radiations, and are hence invbiblc to the eye. 
The remedy for this difficulty would be. either to use a fluorescent 
eyepiece, or. better, lo photograph iliem, implead of trut^ting merely 
to eye-obsenaiions. The position of Ihc maximum density m the 
continuous spectrum of the prominences was found to be quite dif- 
ferent from that of the corona. In ihe prominences and in the sun 
it is found to be not far from the G line, while m the corona it lies 
between G and F. This may indicate, that, besides ihe ga.iewjs 
consliiuent. Ihc corona is composed also of incandescent solid or 
li<|uid matter, which, while cooler ih.in the sun, still shines by its 
own light. In this case, the [losilion of tlic inaairaum might give 
us a hint a.s to the tein|>erature »f the corona. 

Photometric mea.surement5 of the general hght during totality 
were made, which, roughly stated, indicate a brightness equal to one 
candle at alrout V) inches or 73.5 centimetres distance. Prc\'iouB ob- 
sersations by .Mr. W. O. Ross in 1870 bad given 18.5 inches; and 
by Dr. J. C. Smith m 1878, 51,2; inches. It had been intended to 
make some observations on the actinic power of ihc sky during the 
eclipse, but unfortunately the plates reserx'ed for this purpose were 
found to have been spoiled by the excessive moisture of the Grenada 
climate; so that no result was obtained. In some of the longer 
exposures, however, where a large field was used, portions of the 
landscape appeared upon the plates, showing that considerable 
actinic radiation was given out even during the total pliasc. 

A large niim!>cr of persons obtencd ttie sh^dow-ltands. which 
appeared before and after totalit)-. The general result ol their 
observations indicated that the bands were about live inches wide 
and eight Inches apart. th.il they were colored like the spectrum, 
and th.it ihey moved with a velocity comparable with th,it of an 
express-train ; at all events, much faster than a man could run. 
Before totality the bands lay N. r i" W. and S. 1 j" E., and travelled 
west : after totality they lay N. 60" E. and S. 60^ W„ and travelled 
north-west. The wind during totality blew from the point S. 35* 
E. : during the partial phases it was blowing from sia lo nine miles 
an hour, but fell during the three minutes of totality to Ixrtwern two 
.ind four miles. The thermometer ceased rising as tolaitiy ap- 
proached, but afterwards ruse more rapidly. The extent of the 
effect t)roduce«l on it amounted lo 4* C. This figure may seem 
small, but il must be remembered that the iluciuation between 
sunrise and noon in these tropical islands in the summer seaion sel- 
dom exceeds two or three degrees. 

In general results, the rapedilion may be said to have proved 
successful, although one of the most important instruments, the 
forty-foot photo- heliograph, failed to work, through lack of sun- 
light previous to totality, which prevented the application of Ihc 
necessary adjustments to the minor. It is hoped, however, that this 
omission will be in pan rectified at the present eclipse, as a similar 
instrument, even belter equipped, has been sent in charge of Pro- 
lessor Todd to Japan ; and. if the weather favors, some excellent 
pictures should be the rcsulL W, H, PiCKlRiNC, 
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Women. 



A LMV. corre«pon(]ent o( yours it. guilty of a species of bad 
lastc. which happily is rapidly becoming extinct. 1 1 was once coo- 
»clcrcd boih clever and jjcntlcmanly lo spc^k ot women as if ihcy 
beionged lo one of the lo4ver orders of itntmals. but thai period has 
now «iuile pa»«eJ by. Kcmarki of awch i kind are hanlly ever 
met with in English publications, and seldom in ihow of this coun- 
liy within a certain range of lon^tude. I happened lo *ee It 
stated lately in a book on etitiuetle that it was no longer considered 
good form to malic insulting crmarks about women, and, when a 
principle has reached that organ of dislributicn. it may be con- 
sidered that it has already become pretty widely disveininated. The 
change ia an aj^rceablc one. not only to women, but aUo to the 
nther numerous das* of chivalrou^mindcd men. 

[f women are not capable of a very high degree ot intelligence, 
it c«n at least be maintained that the;' arc capable of a higher de- 
gree than Americans. An English woman has written greater 
iio\-eU, and a Rusnan woman has rnaJe more imporUnt contribu- 
tions to pure mathematics, than any American man. Neither 
women nor Americans have had very jicai incentives to intellectual 
work hitherto, but it » tiuite poisilsle lo hope that they will both 
pby a mc^re important rile in the future than they have done in 
the past. 

If women are more easily frightened than men. it is as easy to 
attribute it to a more sensiiii-e organization as to any other cause. 
Poets and musicians arc not as cool and collected in the presence 
of danger as firemen, nor white men as the American Indians. 
Many people consider that the delicately balanced ner\'ous organi- 
sation ol the horse indicates as high « dcRTcc of development iwis 
to be found in more phlegmatic and thick-skinned varieties of 
animals. 

It is not surprising to find that your correApondeni'* bad Lute is 
equalled by his bad logic k Is seldom that one 5nds in so short 
a space so many pretty specimens of unreason : — 

t. The cockroach, when caught between two hot portions of 
metal, chose to jump down instead of walking over ihcni. II it 
had broken its; neck, and if the metal had not been so hot as to 
injure it, ihut conduct would have turned out to be very foolish ; 
but. in fact, the cockroach ran away unhurt. The highest wisdom 
could not have dictated a more pnident course of conduct, and 
there is hence no analogy to a case of jumping from a window m 
unreasoned terror when there are other and better modes of 
escape. 

3. Itecause an organized being has reached a i^lage of develop- 
ment where reasonable cirnduct may be looked for, it docs not follow 
that none of it.-t actions will lie instinctive. Both men and women 
perform many inf^iinctive actions. — a drowning man will instinc- 
tively catch at •■traws, — but that docs not prove th.\t they are 
not endowed with reason In addition to Instinct. 

3. Your cories|)0ndenl maintains th.it wh.it would be instinct in 
women, and hence proof of a low grade of intelligence, is. in the 
cockroach. '* singularly like the operation of reason." But it is no 
mark of reason having come Into play, that conduct looks inlclli- 
genl to the ouuider, II it were, we should have to attribute 
reason to the Amoeba, which encloses food and not grains of sand, 
and to the Droscra. which shuts u|> on bits of meal and not on 
bits of chalk. The one sure nbjeciive test of the action uf reason 
ia that different individuals behave OifTcrcndy under the same cir- 
cumstances, and that leiit is wanting here. We are expressly told 
that every one ol more than a doren cockroaches did exactly the 
same thing. Cockroache* make theirconstant homeby the kitchen 
range, and there is hardly any wiircc of danger which ancestral 
experience Is more likely 10 have warned them of than hot meinl. 

L. 
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Aaeiaat Scraper*. 

A FACT has lately come to my knowledge which may tie of in- 
terest to archirological students of the ancient stone ;tge, who have 
frc(|ucntiy e\pres.<ied surprise that so few of the ancient scrapers, 
blades, chipped axes, and other cutting Implements, show signs of 
use. 

LicutciMnt Stoncy, Lieulcnani Kay, Nelson, Turner, and others 



have sent to the National Museum a large number of modem 
Eskimo scrapei!), iind aljo many specimens of the implements used 
in chtp])iiig and sharjicning their scrapers. The latter arc of two 
kinds : 1. A cuned handle of walrus ivory, with short pieces of 
antler lashed in a groove cut in the front of the handle (this (onn 
has frcqucnilybeen tigtiredi : ;. A single cylindrical handle of wood, 
into one end of which an incisor ttxiih of a (waver has been lirmly 
fixed. Indeed, one or two specimens consist of a portion of the 
upper >aw with the tecih in place. This tool is called by all col- 
lectors a knife-sharpener. Lieutenant Stoney informs me that 
during his late exploration in Kotichue Sound he saw the natives 
using these implements, .ind says lh:it they keep them always at 
hand, aiul spend much time in touching up the edges of these 
BCTa{>prs and other stone cutting- tools, and ih^t the bca%-er-tD0th 
sharpener is also employed by the ivory-carvers lo keep a fresh 
edge on their metal knives. The variation in the length of .scraper- 
blades is due partly to the fact llui some of them, when new, are 
over two inches long, and bewmc worn down by constant sharpen- 
ing uniil they arc reduced to a mere stub. Il will be seen from 
Lieutenant Stoney ~s observ.ition that it will be difficult to find in 
Alaska a scra|»r-blade showing signs of use, the interest of the 
artisan depending upon his keeping his edge constantly sharp. 

O, T, Mason. 

WMhukilon, J uu 15. 



Volapnk. 
I OPV the litlepage of one and a part of another grammar of 
Volapiik, before nte. Hachctte Si Co. is a London house, as you 
will see. The I'aris house is Le Soudier. " Grammar of VolapUk : 
The Language of the World. Far all Spe.ikers of the English 
Linguage. Translated and published with the consent of the in- 
ventor. Johann Martin Schlcyer. by W. A. Scrct. C.Jasgov*-, Thomas 
Murray & Sons ; London, Whitiaker & Co." '• tnternalional Com- 
mercial Language. Abridged Grammar. ... By Karl Dombusch. 
London. Hachctte &: Co. ; Paris, H. Le Soudier." 

E. A. HOSSFORD. 
Cimbridi*, JUM 15. 



Pineal Eje of Lizard. 



THKplne.1l eye is so well developed in the common pine-tree 
lizard [SctlePffrui unJuiatnj) that it may probably seem to warn 
its mxmcr of the advent of daylight. It is a lenticular, glassy area 
of the skin of the vertex (about a millimetre in sagittal di.imeier), 
surrounded by a yellow border, and having a dark spot in iu centre. 
The dark s|)(>t is opaque, caused by a mass of pigment inicmal lo 
the dermis, set on the entremity of a (inieal outgrowth from the 
brain. The clenr .-irea .-iraund it ix caused by the dermis, which is 
transp.ireni and free from the pigment which covers it internally 
in other pans. The c>c is covered by an cscuichcon-shapcd epi- 
derm.'il shield, more transparent in the centre and larger (^3x3 mil- 
Iimctrqi> than the normal epidermal scales. The only sign of de- 
generacy is the central clouily mass of pigment, like a big cataract, 

C. Maclokkie. 
Prlnoctoii. June ij. 

The Charlcaton Earthquake. 

I FEEL thankful to Professor Mcndcnhall (ot his forcible ciilicism 
of the paper relating to the Charleston earthquake, and fully concur 
with him m his remarks concerning the uncertainty of the data u[k 
on which the insoscismals were drawn. This v\-a3 commented up- 
on in simitarvcin in the paper under discussion. He cannot com- 
pl,Tin of them more loudly than we did. The features to which he 
calls attention (vii.. that the curves of high intensity are less sinu- 
ous than those of tow intensity) had not escaped our attention, and 
the results of our reflections were these : ist. The data indicated 
that the amount of variation of intensity within any lonc or annu- 
lus generally bears a smaller ratio to the mean intensity ol that 
zone when the mean intensity is high than when it is low (I think 
this was 10 be expected, and ia intelligible from the nature of the 
case), hence there ought to be less sinuosity in the inner than in 
the outer curves ; 3d. In order that theamouniofsinuositymaybc 
in due iiroponion in all curves, the density of observation <i.e.. 
aum!>cr of observatioiu per unit area) should be in^'crscly pro- 
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portional to the square of the disunce from the origin. Perhaps it 
is n«ed1(U 10 uy iKai the cbs«rvai»ons hid no such di.siribution. 
But. after a\\ is said, ii must be atlmiltcd that there is much justice 
in Professor Mendcnhall's criticism ol the i&oscismals.and he cer- 
tainly wores an important point. An earnest and conscientious 
efiorl will be nuide to remeUy the ikf ect he hu undoubtedly proven. 
As regards the ' areas of compzralirc silence' I think they have 
been loo well established by the dstz in hand to be eitplained away 
on the K round of defective tcstin>ony. They attracted Jittcntkin at an 
early stage of the tnve»iigaiion. and were at (ir»t thnuglit to be due 
to defective testimony : but as iheinlonnaiion incrrase<l.il was teen 
that they were not so easily disposed of. Special inquiry was then 
made, and the result was. to our thinking, a full confinnation of 
their reality. 

In his criticism upon the method of computing the depth of the 
(ocus, be proposes an argument which we anticipated would be 
raised against it. He says. " As far as can be seen from the con- 
tents ol the paper, iKe fe:iult depends upon the unjustthable ax- 
sumption that surface destruction is proportional to " the energy 
per unit nre<i of wave-front. I cannot admit that ihc paper implies 
that assumption. Butif he will permit me to substitute the word 
'effects' for the word 'destruction,' then I wJU »ay that the resiuU 
doe% ([(-jiend upon the assumj^iion so mudilic<l. and stands or falls 
with it. And. moreover. I hold (tiat assumption lobe not only 
justifiable, but next door to an axiom. If our estimate of relative 
intensities were 10 be derived solely from ihedeMniction of build- 
ings and chimiiejs by a force which in lum must be measured by 
the maximum .tccclerAtion of ihecarth-particlcin a horizon t^I plane, 
our argument ^voi,iM indeed he in a pitiable pil){ht. But we ought 
not to be. and certainly .ire not. so limited. Other means of form- 
ing an approximate estimate of relative intensity are abundant, even 
where the destruction is little or nothing. Subject to local modifi- 
cations, a great earthquake is bound to make itself felt somehow. 
ami in due proportion to its energy, whichever component, vertical 
or horizontal, predominates. In the epkcnlral trad, brick build* 
infa were few: but there were plenty of wooden ones, and plenty of 
inlelh^nt men to tell what had happened. The best but by no 
means the only inanimate testimony was furnished by the railroads 
which cn>ss this tract. They were like continuous lines of seismom- 
eters: and the men who repaired them had nodifliculty in stating 
where the road-beds were shaken up most, and where least, and 
liow the eSccia varied from mile to mile. 

What PnifcMor Mcndi-nhatl really challenges, 1 infer to be, not 
the theory, but the competency ol thi^data through which the theor\' 
must be applied, d it c^n be applied. He appcan to doubt the pos- 
sibility of procuring Mich djta; but it scetnt to it>c that he overesti- 
mates Itie esacti'Hi*- He sees, indeed, that the vanishing of the con- 
stant tf dispenses with the necessity of making any absolute evalua- 
tion of a single intensity, or even of the successive ratios between 
intensiltes. All thai we rcijuire is ti) lind, if poMihIe. where these 
intensities vary most rapidly along a Unc. It is analogous to trying 
Id locate, without the use of a level, the Steepest point of a hill 
whose prolile is similar to our intensity cun'es. It cannot be done 
exactly, but it can be done within moderate limits of error ; and I 
have not much doubt, Ih^t, when Professor Mendcnhall sees the 
data, he Mill concede ns much. It was distinctly stated in the paper 
th^t tli« method was believed to be incapable alike of j^rtal pre- 
eision atld of great errors. 

But. thuugh I cannot yield m his cHticnm on this point. I am still 
trtcatly iiidebte<l tu him for il. It is instroclivc in pninling out 
sharply what treatment most be given to the data to enable readers 
and invest igaiors to judge of the validity □( the method, and how 
the facts must be mar^hAllcd. 

He also dissents from our inference that there were some facts in 
Chailexton which seemed hard to explain upon the assumpLion ol 
amplitudes uf the canh-particic less than ten inches to a foot. This 
was suggested as a maximum contined to a few spots, while the 
mean amplitude w.-is presumed to be considerably less. Let us ex- 
amine this point. 

In all great earthquakes, those who have frit their violence near 
the epicentrum have been impressed with, and testiAed lo, an ap- 
parently latgt aniuunt of movement m the soil, — an amount to be 
measured, so far a» they could estimate, not by millitnetres. but by 



Inches, and tomeumes even by trei. To eerify ibeM purely sensory 
estim.'ttes was. o( course, impossible ; but the cireumstanliAl charac- 
ter o( the testimony seemed, in the absence of imxise nieasurcmnit. 
to warrant tbe belief that the movements probably had about that 
order of magnitude. W'hen the seismograph w.-u applied m Japan 
to the meaauremcnt of tlie ircqucni hut morlcratc shocks, and it 
was found that an amplitude of a few millimetres would sometimes 
crack walls and throw down chimneys, it u'-u. at once inferred that 
the unmeasured estimates or gucucs of the amplitude in the grander 
shocks had been grejitly exaggerated : lor. the energy being pro- 
IMtniona! to the square oif the amplilutle.it seemed needful to multi- 
ply those already measured only a few times lo obtain a destructive- 
ness commensurate with that cxhiMtrd in the worst catastrophes. 
There has been, therefore, a great change of optnion alraut these 
Urge estimates among seismologists ; but 1 thmk it can be showa 
iHat audi v^iUniatea arc not necessarily invalidated hy the seismo- 
graph. 

I'he intensity of a shock is not alone proportional lo the square 
of the amplitude, but alsu lo Uie wave-velocity divided by tbe 
H-ave<length. It is. I Mieve, a general fact that great amplitudes 
of earthquake-wa\es are accom|ianie<) with great wave-lengths. 
Thix docs not follow from the accepted laws of wave-motion in 
elastic solids, but is an independent fact, whose explanation must 
go back to tbe nature of tbe origiitating impulses. Thus increasing 
amplitude does not carry with il an increasing desirudiveness in 
so rapkJ a ratio as might at tirst l>c supposed. The displacement 
is greater, but the time of displacement is longer. Again, the 
amplitude diminishes as the wave moves on ; at least as fast as, 
ax>d probably fiU'tcr than, the dbtance from the origin increases. 
Let us. then, endeavor to make a comparison, rough though it must 
necessarily be. between the larger amplitudes measured by the 
seismograph, and those which may be inferred in localities shaken 
by the Charleston ranhquiikc with e<tual energy, f regard it as 
impRilMhle that the tntenstty of the nrast \-igi>rous shocks measured 
by the seismograph in Japan (so far as published^ exceeded Uul at 
Atlanta. Asheville. and Raleigh, ail of which have been cr^timaied 
to exceed Xo. 7 m tl»e Rossi ForcJ scale. It we lake ten noilli- 
melres as the a»-eragc amplitude of those places, we shall not ex- 
ceed the higher ones recorded by the sebmograph for shocks of 
probably noi greater intensity, 'the mean distance of these ^aces 
from the centrum is eleven and a half times as great as that of 
Charleston. This would give an amplitude of about three inches 
at the latter place, on the assumption that the wave-lengths were 
equal to tlie Japanese, and that no energ)' was dissipated as the 
waves nio^ed on. The Uui assumption is certainly untrue, and, 
whate^er allowance may be made for it. must lead to a greater in- 
femd amplitude ai Charleston. It does not seem to me that a mean 
amplitude foe the greater waves in lliat city, of three to (our inches, 
is too much, while local maxima may have been conuderably 
greater. The seismograph has not as yet tackled a first-clasa 
eanhquake in the vicinity of the central tract. 

Alihougli I am still disposed to adhere, either wholly or in part, 
to most of the pro|K)sitioiis advanced in the paper refemd to. I 
must slitl acknowledge the high value of Professor Meitdenhall's 
criticism. It ddines much marc sharply tbe issues involved, and b 
full of most useful suggestion. C. £, DUTTON*. 

Waibinjtiao, jus* tj. 

Cfanhjdric G«s as sn loMctidde. 

Among the insect-enemies to plant-life, of which California has 
received and i« still receiving a full assonmenl from all parts of the 
globe, the most (ormidahlc is the litrya punhaii, a coccid which, 
instead of the hard shield ihiit protects most of its congeners the 
sc.ile-lice. surrounds its egg-masses with a woolly fur that in many 
respects serves e\-cn as a more efficacious protection. It has until 
recently been supposed to have come from .Australia: hut. accord- 
ing to bte researches of Professor Riley, it is to the Island ol Mar- 
tinique that we .ire indebted for this most pernicioas insect. U 
there infcsla the sugar-cane^ and may readily have come in mth 
the canes often placed for drainage within the hogsheads of 
raw sugar. Being apparently omnivorotis. it has not been dis- 
mayed by the absence or scarcity ol its original plant -food. 
Pine and cypress appear to be nearly as much to hs taste as the 
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punf^nl Eucalyptvi and tite highly unnic acacias, thr black locust, 
and »ll kinds or frutt-trccsaHd shnihs, including the Citrus triltc ; 
when haid-puslied, it will even be comciii wiih grass and weeds 
(or .1 whde. llelng enotmously prolific, and ihu5 far apparcnlly 
free from any effective enemy hut man. hs spread is ver)- rapid, and 
iuatt.ick most funnidAblc an«i quickly Fatal, et-en tu l.iT);e trees. 
It is very tcnacioum of life in all its stages of doTlo|>iniml. its eggs, 
stou-ed away in thick masses of white wool, arc vtrry difficult to kill, 
as most iiuocticide-washcs will r«bouacl liarmkiiftly by capJlUiy 
repulsioii. 

The most fatal work of the ietrya has been done in (he orange- 
grovcs o( Soutlicni Culifornia. where even the most pcr»^i»t«:nt lit;lil 
against it, with c»-cry v.iriety nf ins«lici<)t>wa*hc», has cinly par- 
tially checked its ravn^s. an<l has nowhere succrriled in (rxlir|M(ing 
it entirely frum an orchard, in consequence of the difficulty of reach- 
ing effectively Innh surfaces of evm' leaf in the dcnsc-toppcd ivcr- 
greer-tree*. Kven when the fiiliMge, and ihervfore at least one 
crop ol Irun, h.is been sacrHiccd by the use of caustic alkaline 
washes, success has not been complete. 

The iiM of ga.seous insecticides within a gas-light tent km'ered 
over the trccK. has long been suggested agaia«t tht«, as well as 
other insects infesiioK cierErccn-trccs ; but experiments mailc. c.g.. 
with vapori/ed carbon bisulphide. ha« not given satisfactof)- re- 
sults m practice. Either the insects were not completely destroyed. 
or the foliage was seriously harmed when the treatment was long 
coniimjctl. 

The rrprcssitin nf the Ictrya having at last Ijccome » life-and- 
de.>th question for some of the older citrus-orchards, it was deter- 
mined b>- &OI11C orchanlists in the ncightiorhood of San <j8hriel to 
have the feasibility ol gaseous insecticides ihoroiighly iMied. At 
tbeir request. Mr. F. \V. Morse, assistant in charge of the agricul- 
luret laboratory- al the L'nivcrsiiy of C<iItfo(Tiia. was detailed for 
(hii purpose: and the experiments made by him during nearly two 
months have furnished some scientifically interesting results, while 
dcmonatmling that cy-inhydric gas can be made fully cFFcctivc with- 
out harm to the ri>lingc. and that sc^'cn other gasci tried were cither 
loo slow in their action on the insect or cauud severe injury' to the 
foliage. These other gases were chluiine, sulphuretted hydrogen, 
ammonia, carbon inoiioxide, oxalic and formic acid^. and carlnilic 
acid. A summary slatctneni of these experiments is given in Bulle- 
lin No. 71 nl ihc Califomi.i Kxperimeot-Siation, just published. 

Several interesting facts are thus brought out. One is. that np- 
parmily no practically adc<{uaie insecticide etfecii. are prtxluced 
when tbe<.e eflecK depend upon the rcspir.ilion of the gas by the 
insect ; the rcspiratorj' action being s« very stow, as compared with 
that of the higher animals, that anaesthetic rather than toxic effects 
arc produced within the practically admissible limits of time; 
while within these limits the foliage also suffers, as a rule. 

Cyanhjxiric gas, acting directly upon the ncr^-ous sj-sicm through 
the nerve-ends, is quickly fatal, independently of resplriition, and 
even in ver^- small amount*. It is slow in affecting the insects' 
eggs inside of their woolly casings; but nn cfTcclivc insecticide dose 
also acts very injuriously on the leaves of the trees. 

To pre\'ent the latter effect, intermixture with some other gns be- 
side air suggested iiscK. Kxperiments wiih Milphurcltrtl hydrogen 
gave unfavorable rrsiills. This gas seemed to mitigate only the 
action on the insects iby anarsthcsiaj. Complete success was. how- 
oxr, attained hj the use of carbonic gas, ciolvcd from sodic bicar* 
tionatc at the same time that the cy.inhydric gas w.is evolved from 
potasstc cyanide. The insects were killed as promptly as when air 
alone waa present, but even a lengthy application did not affect the 
foliage in the least. The minimum proportion of the bicarbonate 
rei]uired for full pTOiection was. for the case of a tree having a t^p 
twcl»'e feet in diameter ccoercd by an air-tight tent, a pound and a 
half, ten Quncr« of the cyanide being used at the same time. 

It is not easj- to conceive the exact cause of the protective action 
of the carhnnic-dio^idc gas Upon the leaves; but there can be no 
question as to the faci. and it b hnpnl that turtlirr invcMigation will 
throw light upon the problem. The tmard of supervisors of Los 
Angeles County having ret^uested * further i-lahoration of the de- 
tails ol the process by Mr. Morse, the latter will have full oji^r- 
tunity for testing the conditions and limits of (he action of both 
gases, and upon deciduous as well as citrus trees. The high value 



of the latter renders the process perfectly available for them, es-en 
if. on account of the later h.ilching of unscathed eggs, the operation 
should have to be n;|)eaictl. Whether the same will hold good of 
other orchard-trees, and whether iheir leave* will experience the 
s.ime .idequaic protection from the presence of carlwnic gas, remain 
lobe seen. E, W, HILGakD. 

UaiTciiUj at Callfanua, Jum i ). 






UniverMty ol New Zeal&ad. 

I HAVE just received yourtssuo for June 3. with the ' New Zealand 
Letter' therein, dated Dunedin, .\pril 20. .As the iigent in London 
of the L'niiersity of New Zealand, jirrmil me 10 supplement the 
enceerlingly ina/lcquate account of that hody fi^ven by jour cor- 
rcspondcfii. He states correctly th.11 the university, like its proto- 
tv-pe in I.ondon, does not teach; bul he cmlj hints at powers to 
confer degrees, and uavs not a wont about aTiy cxnmina lions. As- 
a matter of fact, so anxious is its senate to make its degrees worth 
having, that the whole of its degree-examinations arc conducted by 
English examiners, who are instructed that iheir standard of ex- 
iimination is to be at Ica^l as high as that of the University of 
London, for corrcs|M)nding degrees. At the present moment I am 
seeing through the press no fewer than eighty-six dcgtre-examina- 
tion p.ipcrs. set by fourteen exaniinem, all men of the highest 
standing, and present or jxisl examiners in either Oxford. C.im- 
t (ridge, or L<iridon tiniieriilies. Tliese pajiers will tie worked in 
New Zealand in Novcmtxr. and the answers transmitlei! to me. 
After their revision by the examiners, a meeting of these gcn- 
ilcmen will be held in London, and the results uil) he ir.ins- 
roitted to Wellington by cable. This has twen going regularly 
on for more than seven years, and there arc now nearly one hun- 
dred candidates for d^recs every year of both sexes. This, from 
n total population nf noi exceeding half a million, speaks well lor 
the colony. The degrees conferred as yet arc iiv arts, laws, and 
sciciKe. but prosision is made (or degrees in medicine and in 
music. 

The eTamtnations are. 1 beliei-e. held in different towns in ihe 
colony simultaneously. The * peripaieilc annual session' nl which 
your correspondent speaks, is simply the annual meeting of the 
university senate. Its members are scattered over a very large 
area (iravelling-facililivs arc nut grefitl, and hence the senate 
usvialtj' titles all its work for the year at one silling, which l;»is for 
several days. Wm. LA.«iT CAKfLNTER. 

LoAdoo, June I J. 

The Maxitlo-Palatines of Tachycinets, 

If Dr. Shutddt will consult my note in Scimtt iot May 13. he 
will find that neither the accuracy of his figure, nor the entirety of 
the specimen from which it v\'as drawn, is there called in questiop. 
It a evident, to one acquainted with the painl.1I region aa it is found 
in the swallows, that Pr. Shufeldl's figure represents a skull with 
mutilated or abnormal maxlllo-palatines. in either case not perfect. 
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Since IJr. Sliufeldt says his specimen is not broken, it must be ab- 
normal. The extent and importance of the alterations Dr. Shufeldt 
diarges nic with having made in hastily tracing this figure, can best 
be understood by com|)aring the tiadng (Fig. i) with a reproduc- 
tion of the original (Fig. 3). Fig. 3 shows the maxiiio-palaiincs 
appfoximately correct. Frederic A. Lccas. 
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PSYCHOLOGY. 



Psychology. 



By Jasiks McCosh, D,D., LI,.D., President of Prince- 
ton College- I.— The Cognitive Powers. II.— The 
Motive Powers. 2 voli., isiuo, each $1.50. 

Di. McCosh hai trMled the difficult snd ni limn ubicure l>iptc« 
which belong to Ihc (lepirtinent of pnychology, with clut«ct«miie (leaf- 
nets, cunclboncts, and strong individuality. 

The tint vnliims contains an Rnalynis of tlie oper&l'ons of ihe iantt*, 
and of tli«ir tel.-iiion to lh« intcllcctval procesnc*. and dcvoles consiclcr- 
ahle ipncc to a discuiiian of Scaae.peiception, from the physiological 
sid«, ac«omptinied by ipproptialc cult. The Mcond volume continue* 
the sabjett wilh a diiicuuioa oi the poircbof (lie Conscience. Emotlont. 
and Wm. 

"The book is written in a clear and timplcttyle ; it breathe* a avp-eet 
aad winnli^ spirit : and it is inspired hy a nobte purpose. In these 
iwpect* it ia a ntodd of what a ic»tbook should be." — Piotmor 
WiLUAM Tix W, livDe, oJ Bowdoin College. 

" I have read the book with much inicrc«t. h i» vfhat was to have 
bc«a cKfcctcd from the ability and \azig experience of the aulhof. The 
Jlyle i» clear and »iruple ; ilie mallei is well di^iriliiitcd ; ii well covcm 
the ground usvalty laaghl in »uch teri-books, and I nm sure "nv tencher 
would find it a helpful guide in hii claMct." — S. L, Caldwell, Uie 
President of Vauar College. 



Elements of Physiological Psychology. 

By George T. Ladd, iJ.D., Protessor of Mciual and 
Moral Philosophy in Yale Universiiy. Willi Numerous 
Illustrations. 1 vo].| 8vo, $4150. 

"In giving ui lomething va«ily more exact and complete on ihe 
phytiolo|;icj] «Ldc than thoie sorr^ writingi of the Spencer*, the Cat' 
penicTs, the Maml*lcy», anit the l,uy^c». Prof. Lndd earns the warm 
gratitude of all English read«r>. His etuiJilion, in short, and hit broad- 
mindednett arc on a pat with cich other ; and hit volume will probably, 
foT many ycaiii (o conic, be the itandard work of reference on the sub- 
ject,"'— Prof. WiujAU Jaukr, in Tht Natmi. 

''Tht» work of Profcuor Ladd'« contains in its xix hundred and 
ninety-six pagqii more information on this rnoit iRtctciting branch of 
mind tcience than any mnilar work in the Englith Ungunge, It is im. 
potiilile in a brief nr.tiee 10 give any ailcoiute conceptinn of Ihc scien- 
tific chancier ind pnciical application of thii admtfable volume. In 
ii«c1a(H It xtanis alone ainang AmeHcan books. No Ihorongh student 
of piiycliology vrll] rest sxtitlied until he owns a copy of this work.".— 
Tie Srha^ljountal. 

"It is infinitely the ripeil ireatiM in our langnDge in its spcctal field, 
iii.i i( a thining example oE g.wd woilt, iii nilursi hUlory, by > student 
who has received a theological and philowphical education."— j9«f Am 
Bea^«H. 
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Ik the leading dvUiied coualries In which a dNimal sy'siem 
of u-cights .ind ii«rji*ure'» is not in vogiie. there arc considr rattle 
bodtn irf men urging the nftoption o( At least a decimal coinage, 
rrotn time 10 time attacks arc made on the lime-honored and in- 
rconvcnient pounds-shilllngs-and-pcnce system in which English 
trade is carried on, but thus Tar conser^aiiuti has proven too mighty 
L<ven for convenience. It is nevertheleas true, that, each time the 
ptntiun tor a decimal sysictn is begun in Great Britain, it olitains 
larger support than liefore, though the oppoMtion to it lose* toothing 
in vehemence. Wilhin a few weeks an intlurnlial deputation has 
ited on the chancellor of ihc exche<]uer to urge his advocacy of a 
^decimal coinage. The deputation represented sixty-eight provincial 
chamlMn of commerce, all of which, out of a touU of sixty-nine, 
have pas»ctl resolutions in favor of a change to a decimal system. 
The deputalicin urged the change 00 ti\x ground*: first, hecause 
eircry foreign country- in the vrorld possessed a decimal currency, 
and some of the British possessions (Canada. Ceylon, and Mauri- 
tius) : Second, hcciuse no country which \\ni\ once adopted the 
decimal system of currency had retraced its step ; third, be- 
cause the maihematjcal education in the schools would be simpli- 
fied by the use of the decimal system for measuring values, and 
consequently the period necessary for education in the elcmcruary 
schools would be shortened; fourth, because experience proved 
that in businr!u-h<>u»cs in decimal-using countries considerable 
time was saved in calculations both for home and foreign business, 
whik transaciton^ between countries u.stng the decimal sj'sicm were 
rendered unifurm. and an economy of labor therefore resulted ; and. 
fifth, because th*- Itrilish currency might be placed upon a decimal 
basis with n minimum of change by <}ccimalt/ing the pound sterling, 
li Is proposed to decimaJiic the pound sterling by making it 
equal to 1,000 mills, the mill 10 be the unit of the system. Then 
the haU^overeign would equal ^oo mills ; the crown, sjo mills : the 
kdoubk florin. =00 mills i the half-cro^vn. 11; mills; the florin, lOO 
JmiUa: the shilling. 50 mills: and the sixpence. :> mills. Three 
tiww coins would be necessary, — a dime, equal to ten mills ; a half- 
dime ; and a new farthing, equal to one milL Vanous spealcers en- 
larged on these arguments. Mr, Goschen. in reply, ncknowiedged 
the importance of the .subject and (he authority ol the delegation, 
but he could give no promise of government action, because .1 reform 
of so far-reaching a nature depends for its success on a praaical 
unanimity of popular sentiment ; and thai. Mr. Goschen thought, b 
far from having been reached at present. He closed by encour- 
aging the deputation to goon with their propaganda, and endeavor to 
ttniie public sentiment in favor of the change. U that were done. 
be fdt sure the ncccssar}- Ic^slation would follow. 



[T IS TBE pRiviLKCF. of the philosopher, at least of such a one 
as bases his right to that title on the practical comprehensiveness uE 
the itiudy of his choice, to have an important word on those general 
problems of civilixation most intimately connected with human de- 
velopment. And it is the priinfegc of our age to cmph.-uiie the 
truth that every inlcltectual worker is 10 a greater or less cstcnt a 
philosopher in his own dom^iin. It is not a coincidence, but a 
deeply significant fact, that the ' new education.' the 'new political 
economy.' the "new psychology.' the 'new biology,' and the rest, are 
all claiming attention at the same time. It is the expression of the 
consciousness of the changed conditions of modem life. A most 



alarming s)Tnptom of this change is llic increasing frcf]uenc]r of 
mental " breakdown.' caused by a failure to adapt one's self to lh« 
cfianged environmenL For the use of the mental powers^ we now 
aulKilitutc their abuse. The buainess-maD is worried into Insanity, 
the student hurried into unhealthy precocity, and the woman forcetlJ 
into an impnidcnt competition with man. One of the eArfie« criei' 
of warning to the most restless of all nations, the .AmcTicans, was 
raised by Dr, S. Weir Mitchell, in a paper entitled ■ Wear and Tear." 
which has just reached a fifth edttioo as a separate publication. In 
the ]>crioil since its first appearance, this sennon has been preached 
by educators, political economisls. and psychologisis, as well a* by 
the family physician, and to some extent has been listened to. 
Practical men are so apt to think that the studies of the theoreti- 
cal scicnlisls arc more or less the pursuit ol uscW*S hobbies, that 
the opportunil)' of so glaringly showing the essential importance to 
them of theoretical science should not be neglected. To b* able to 
express physiologically and psychologically such doctrines as are st^- 
geftted by the practical experience of thoughtful men, endows these 
principles with the authority of natural laws, and sanctiuns thdr 
introduction into the elementary education of the next generation. 
It makes science out of opinion. The cause which Dr. Mitchell 
pleads under the above terse heading is well known lo-day. It is 
simply the problem of obtaining a maximum of work with a mini- 
mum of oi-erwork ; a brisk and healthy wear without a rushing and ' 
wasteful tear. And it is because this problem is so largely the* 
proMcm of a rational education founded upon a scientific psychol- 
ogy, that il merits notice in ihi.^ column. With the successful solu- 
tion of this problem, — and all thisapplies with increased force to our 
country. — the neiv education, the new |>oliiica1 economy, the newj 
psychology, and the new biology will all ha\-e succeeded together. 

THE INCREASE OF STATE INTERFERENCE m THE 
UNITED STATES. -n. 

As to the Stales of Rhode Island and Connecticut, our informa 
tion is fairly full and accurate, though sho^ving a curiously diver^nt 
condition of things in two adjoining States, The secretary of state 
for Rhode IslantJ finds, as the result of nearly twenty years' ex- 
perience in connection u'ith the legislation of the State, the ten- 
dency ha* rather been away from than toward interference with 
personal concerns. Numerous matters of that nature which for- 
merly occupied the attention of the Assembly haiT now ceased tpj 
have attention, the jurisdiction of the courts having been enlar 
so as to co^-cr such matters. The L^islature has further estat 
lished a joint rule to the cfTect that " neither House shall entertain 
any petition the subject of which is within the juri<dictlon of any 
court in Ihc State." Rhode Island, owing to a peculiar constitu- 
tional provision, has no general art of incorporation, and cA-cry 
charter is a special act of the Lef^slatnre. In granting these char- 
ters, much of the lime of the Assembly is occupied. 

From Connecticut Professors Hadlcy arwl tamam of Yale . 
in pointing out the Sunday traffic frailroad) law, the law limiting 
the hours of einployment for women in stores and factories. Ihc law 
prohibiting chibJ-labor under thirteen years of age, the law makic 
weekly paymenu compulsorj-. and the laws prunding for the ii 
spection of certain classes of business, as the latest panicuUrs ia 
which State interference is being manifested. Mr. A. Hills of' 
Dridgeport finds that Connecticut legislation is ^Mwing *' an in- 
creasing tendency to interfere between employers .»nd employed, 
and generally to regulate matters which individu.'tU ought to l« 
left 10 arrange between thcmseli'es." Sir. Morris F. Tyler a of 
similar opinion. He writes. " It may be said that legislation in 
Connecticut shows that in almost all the relations of life the meddle- 
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%omt l<fps1ator has thought a( touching. We do not regulate the 
price ihai a man shall pay for his tood ami clothing, but wc «1« say 
what kiiw) of food and clothing can be sold to him. and under what 
conditions. In looking over the siMutes of the session jusi closctl, 
I see that it will no longer be Wc for a man to :««n<l his children to 
a private school unless that school conipIIt-« with some of the 
technical regulations of the Stale Board of Educalioi^ in the matter 
of rctunis to ibeir sccrirtary ; that a man c;iniiot acU the securities 
of foreign trust and inixslmcnl coinjjiuiii-^ in this Siaie unless those 
companies have submitted lu certain eKaminations t>y anr bank 
comnussioacrs. Butter and mola&se& aic under the protecting care 
of ihc daiT>- commiuionri. Nobody can negniiaie ihc insurance of 
his neighbor without a license to do so from the insurance com- 
miMioner. A man cannot travel on a railroad-train on Sunday, 
xikd have the licneRt of his contmutation or mileage lickcl. If. in 
case of illness in my family. I fini! there ii. no braiidy in the house, 
and it is wanted at once, it is illegal for my grocer 10 give it to my 
boy if I send him (01 It in a hurry. If I run a facion-, it must be 
lun as ihe iieM-ly ai>poyiied ins|wcior of factories says is right, and 
not as the hustaiess may compel me." 

The data from New York Sliile which has reached us. while 
plentiful, is not very specific. The large majoriiy of our corre- 
spondents in that State coincide in stating that State interiermi,'^ is 
on the increiiac. Aiaembiyman Enicst H. Crosby of New York City 
■writes that interference has lately hem shown in the ;)|>pc:iintmcni 
of such officials as railroad commiwioners, factorj' inspectors, com- 
missioners of arbitration, and so forth, and in acts regulating the 
price of giis, liniiiiiii: ilic hours of labor on atrcci-railwa«, etc. 
Mr. Hcrbcn L, Osgood of Brooklyn rders to the Mechanics' Lien 
Act of itES; as an interference with the freedom of eoniraci. He 
mentions also an aa compelling emplo^'crs to creel proper scafTold- 
ingti (or those at work upon buildings, an act regulating the height 
«f dwelling* in New York C:iy, acts relating to the manufacture 
and sale of olcomai^arinc. the sale of butter, the slaughter of cattle, 
etc. The Slate expends about twcniy-nght thousand dollars a 
year In lubsidiiing agricultural societies. 

With respect to Sutc interference in New Jersey, wv are in pos- 
session of extremely full returns, for the moM valuable portions of 
which we are under obligations to Mr. William I. l^wix of Pater- 
son- Mr. Lewis finds as the result of a careful evamination of the 
legislation since 187S, — to and including the seuion of 1886, — 
that abotfl two-sevVnths of the laws show a markcil tendency 
toward interference with personal affairs, and about one-sevenlh 
additional show a slight tendency in that direction. In the period 
mentioned above, :jOi6 taws have been enacted, and m of them 
are (or the purpose of controlling or regulating private and personal 
affairs or business. Of these 414 laws, seven provide for agricul- 
tural experiments : two protect boitlers of beer by eMablishing a 
peculiar procedure, and indicting peculiar pen;tliies on persons who 
steal bottles or unlawfully have ihem in their possession; fourteen 
regulate the sale of butler anil milk: one directs how cows shall 
not be fed; eight are dcsignnl in pnncirt children by n-giilathig 
their employment and education; two 10 encourage organiJtations 
of workingmen : one establishes it;ind.ird p.icka>;cs fortr.inberrics ; 
one provides for the construction o( projirr vv.asie-gaies iib dams ; 
four are in aid of deaf-mutes ; three regulate the manufacture and 
sale of feniliccra; two offer bounties for the production of jute, 
(lax. and hemp: fif(y-wvcn are for the pruteciion of game and 
lijh ; thirty-ax are for the protection of health : two deal with the 
cutting and sale of ice ; twenty-seven regulate the business of in- 
surance ; ten establish and encourage a bureau of labor statistics ; 
sc%-en aim to improve meadow and swamp lands ; three deal with 
pilots and their apprentices : six incorporate rifle societies, and en- 
courage marksmanship; scvcniy-scvcn concern education: twelve 
provide fur the maintenance of an indusiri.il school for girts: four 
are (or the better gccunng of wages to workingmen ; and six con- 
cern the relief, protection, etc., of workingmen. 

Tills exhibit of Mr. Lewis's exemplilies excellently the tenor of 
legislation in New Jersey. We could wish that we had as accurate 
an analysis of the laws elsewhere ; but it will be seen that then: is 
general concensus o( opinion among our correspondents to the ef- 
fect that the tendency toward State interference is not confined to 
any one State or group of Sutcs. 



Prof. E. J. Junes of Philadelphia writes th.ii "the course of legis- 
lation in PennsyU'ania is vcr)' similar to that in Minnesota:" and 
Professor Holmr* o( the University of Virginia mentions local op- 
tion, railroad suprn-ision, the multiplicity and tnqui&ltorinl charac- 
ter of the taxes, civil marriages, and the dtummers' tax law (re- 
cently declared u n const iiuiionalj as recent evidences of a similar 
development o{ legislative activity. 

Our moM deiinitc reply from the south-western States comes 
from Hon. Logan H. Roots, president ol the board of trustees of 
SL John's College. Little Rock. Ark. Mr. Roots says thai "a ten- 
dency upon the part of the indolcmt to aseribc their poverty to hon- 
esty, and the prosperity of the industrious to dishonesty, seems to 
have seized the ignorant ; and the legislators pandering to that , 
tendency have many of them acted on the theory that any thing or 
person that prospered w.is ^tr se a ' fraud ' which must be regu- 
lated. The special ' frauds to be regtjlaied * in the eyes of our re- 
cent Legislature were money-lenders, telephones, railroads, and 
cottonsecd-oit mills, with some altenlioii given to prices at which 
merchants might transact business." 

Of the centra I- western Stales. Ohio. Indiana, and Illinois arc fol- 
lowing the same load that we tind to be so popular elsewhere. 
Ohio has a board uf Mock commissioners with absolute power to 
regulate Ihe trade in live-stock and all impurtaiiunw. dairy commis- 
sioners, and special Unvs 10 govern the sale of farm-products, laws 
prohibiting the sak of liquor in certain places, and so on through a 
long list, 

Illinois IS overrun with such laws, and Mr. I^dward J. Cahill of 
Chicago sends us a long list of them. Since 1871. Illinois has 
been in the grain-weighing business: it designates elevators for 
the storage of grain, and regulates its transportation by railroad. 
.Mills and millers arc carefully looked after, including the manner of 
grinding, the character of the buildings and tools used, etc. A 
boimty of (en dollars an acre is at the disposal of those who will 
plant fortsl-trees, Fcncc-Jaws appoint fence- viewers, who »ce that 
all fences arc four and a half feet high, and thai proper materials 
are used. A Slate boanl of agriculture, with a corps of salaried 
oflicials, promotes agriculture and horticulture. This board spent 
thirty-six thousand doll.irs in 168;. and is aulhoriied to bestow five 
thousand dollars annually in premiums at fairs and stock-shows. 
The Bureau of Statistics, org^iniied in 187^, lias become a depart- 
ment of state, and presents annual reports on the snciul. etlttra* 
tional, and sanitary condition of the latjoring-classes. Game-laws 
are numerous. The manufacture of butter and cheese is regulated : 
five hundred dollars goes nery year to assist dair)'mcn in makii^ 
reporti*. Illinois offered ten thousand dollars to the citizens who 
had exhibits at the New Orleans exhibition ; il also pays from lifly 
thousand to one hundred thousand dollars to assist cities which. 
through the negligence of their officials, fail to take proper precau- 
tions against d-image and loss by tire and water. Mr. Cahill alto 
points out what the effect of the passage of such bills has been on 
subsequent Legislatures. In the session of 1887. for instance, 
about eight hundred bills were presented to the Legislature, and 
fully llircc-fourths of (hem had a tendency toward State intcrfer* 
cnce, •■ We have bills seeking to regulate contracts between em- 
ployer and employee, pronding for the giving to each pany a given 
number of days' notice to quit or intention to quit, calling for 
mutual co-operative associations for pecuniary profit, to increase 
Ihe power of the department of labor, to provide For arbitration of 
labor-troubles, to grant additional labor-liens, to enforce the eight- 
hour movement, and to encourage mutual loan a.v>ucialions on the 
ccoperative plan. The effect of SLite interference with profes- 
sions and other business interests has created new demands: the 
architect petitions for a special board : the stenographer demands 
recognition ; and in <lue couisc we shall liarc the merchant-tailor 
and the corner grocer, for already we have the liquor interest M-^k- 
ing (or a State board to pass on ' good whiskey ; ' and the pro- 
hibitionist asks for a bureau for the study of the nature and effect 
of alcoholic beverages, etc.: while the ' mugwump ' ot religion is 
on hand, seeking recognition by way of ' ethical instruction ' in our 
public schools ; and, to crown the ridiculous^ wc have the Lire- 
Stock Board, just created, asking ■ that companies be formed for 
the detection and apprehension of horse-thieves ;" thus making a 
farce ot our criminal procedure." 
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prof. HenT)- C. Adaim writes that in MicKigan ibe tendency 
is in harmony v.Hh that obscncd by Dt, Shaw in MinnewLt. 

President Packard of Iowa Sute t'niv«r«ity finds the most strik- 
ing feature in the recent legislation of loiiva to be llic number of 
kgalijing acts paucd. He says thai twcniy>A%'e per cent of all 
mas pa»wd were designed to comet carelessness or ignorance of 
officcn and municipal corporations: but Prof. Jesse Macy of Iowa 
College says thai lovia is side by sitle with Minnesota, and cites in 
cridetKe a number of acls passed at the lasl session of the Legis- 
lature. The Legislature |>assed laws 9irenglli«riiit}[ ihc prohibitory' 
liquor le^slation. it made elaborate statutes repjUtiitf; the practice 
of pharmacy and medicine, it looked after the miners* interesis 
thmugh a commission, it provided an arbitration hoaiyl for the 
MTtdcmentof iabor-difhcultics. it laid new duties on the board of 
health concerning canned goods and indammable oils, and passed 
a Iat;ge number of law* o( the same ffcneral tenor. 

Ex.-Prcs. A. L. Chapin of Ilcloit College, WiKoniin. thinks that 
State inleffcrcncc has not gone so far in that Stiitc as in Minnesota, 
thou^ it is pl-iinly seen in numerous enacttnenls. 

Mr. Frank R, MornsSe>- of the Omah,T ^<rdA^ represents Ne- 
liraskn in our correspondence, and tinds a marknl tendency lo 
sumptuary legislation in his Slate, 

Frotii the Pacific coast we hear of this tendency, though in Cali- 
fornia the new Sute cunstiiution seems to Have rcpreued it to a 
great extent. Mr. A, H. Agard of Oakbnd urite^ thai proposed 
legislation in California manifests the tendency in question ; but 
little ptotfrcss ia made, because the Le^isUlute is restrained by t]ic 
prm'tsions of tlie Siaie constitution, which (orhidit the enactment of 
laws termed 'special.' The effort nn the [kin of the Legislature it 
to frame laws of such a character that thc>" will operate reitrictircly, 
and yet not be declared unconstilutbnal by the Supreme Court, It 
might be terme<l ■ (orhidden legislation l>y adroit evasion.* The 
particular manifestations of interference just now are against the 
Chinese, against " monopolies.' hydraulic mining, and the retail 
hquor-lradc. 

It will thus be seen, from this brief summary of the evidence we 
faave gathered, that Stale inlerfcience lias a tendciic)' in general 
thioughout the United Siates, It is more extreme in some States 
than others : and our .inalysis of the laws of ^iaasachusetts. New 
Jcrse). and Illinois, shows it to be particularly proj^rc^siwc in those 
States. It remains to present the various opinions entertained 
toward State interference by our representative correspondents. 



THE NEW ROUTE FROM ENGLAND TO EASTERN 
ASIA. AND THE HUDSON BAY ROUTE. 

A FEW H'ccks ago the first steamer coming from Yokohama 
arrii-ed at Vancom'er. Thus the nwv line from England to eastern 
Asia hy way of the Canadian Pacific Railroad has been opened. 
In order to show the merits of this route as com|)ared to the Ameri- 
can Pacific railroads, we have drawn up the accompanying sketch- 
map. We have chosen the gnomonic projection, as it is the best 
means to show the (ihortest route between two |X)inis. The earth's 
surface is projected from the centre of the globe upon a tangential 
plain touching it in latitude 60"* north and longitude 1 30^ west. In 
this projection all great circles, i.e., the shortest lines between two 
points, arc represented by straight lines. The map extends from 
England in the ea.M to Yokohama in the west. It makes it clear 
why ibe North'wesi and North-cist Passages were so eagerly sought 
for. They arc the nearest to the great circle between England and 
China, which runs right through the Polar Basin. The nearer a 
route approaches this great circle, the shorter it is. Therefore it 
will be seen thai the distance from London 10 Yokohama. vr'A the 
Canadian Pacitic Railroad, would be by far the shortest. There 
arc several facts, however, which detract from the value of this 
route. We have ilrawn out the great circle between London and 
New York, It will be seen thai itcrosses Newfoundland. Yet ^ips 
do not keep close lo the southern point of ihai island, on account 
of the numerous dangers obstructing their passage, but prefer to 
go a round'aboul way, keeping far south. The same difficulty is 
eocouniered in approaching Halif.ax : and therefore the longer route 
to New York is by far to be preferred to the shorter one to Nova 



Scotia, particularly in the bitter fun nf the winter and in spring, 
when »cc is met with in the Atlantic Ocean. The Gull of St. 
Lawrence is not navigable during part of the year on account of 
the hea%7 masses of ice. Thus the shortness of the route from 
England to Nm'a Scotia b more iban counterbalanced by the dajl- 
ger« of navigation. 

But even from New York the Canada route to Japan Is far shorter 
than that b>' way of San Frarwtsco. The diHerettce m length be- 
tween the great circle San Francisco- Yokohama and Vaivcouver- 
Yokohama may be seen on the sketch-map. It must be considered, 
however, that the Uiier cannot be made use of. as it crosses Alaska 
and the .\leutian Islands. Steamers must keep farther south, and 
must strike the San Francivco route near the longitude of the west 
point of AUsk,i IVninsula. This makes the distance from Vancou- 
ver lo YoVohama somewhat longer than it would be without this 
chain of islands intervening. The dtitance IroJn New York to 
Pugct Sound by way of the Northern Pacific Railroad is longer 
than by the Canadian Road, as Lake Michigan extends so far 
south ; but when the road from Umatilla junction to Tacoma 19 
finished, the difference tn the two disUncca will not be very great 
The wa-route from Tacoma to Yokoliama is of course essentially 
the same as Ihot from Vancouver. The great circle between these ' 
places and the ports of China runs nearly ilirough ihc Tsugani 
Strait, passing Hakodadi. 

When lf»e work on the Canadian Road b completed, il will 
probably be not more frequently obstructed by »now.drifi> than the 
Northem Pacific, but the difference in distance between these two 
lines is not so great as to exclude a succetaful competition. 

The harbor of Vancouver is Burrard Inlet. It is sheltercil from 
the sea. but the entrance is somewhat difbculi. being very narrow 
and occupied by tide-races. The shortest route from the port 
would lead through the narmw channels between \^ancouver IsUnd 
and the mainland, in which na^-igation is dilficult on account of the 
strong tides and numerous rocks. 

The shortest route from the ports of the AtLintic coast to Japan 
and China would lie even farther north than the Canadian P.icilic 
Railroad ; and if the Saskatchewan branch sboald be built, anfl 
continued to the northem part of the coast of British Columbia, the 
distance ivould be still more diminished. We do not believe that 
the climate would offer insurmountable difficulties, but the settle- 
ment of these countries will not be so rapid as to jusufy the con- 
struction of a new Pacific railroad, 

The railroad question is of the greatest importance for the de- 
velopment of the Nonh-west Territories, — Athabasca, Alberla. 
Saskatchewan. Assiniboia. and Manitoba. Tbe distance 10 the 
nearest ports t« to long that e«pon is very difficult : therefore en- 
deavors have been made to open a new route by making use of 
Hudson Bay. It will be seen on our map that the propoxd Hud- 
son Bay route from Liverpool to Pon Nelson is very short and 
straight, and that it would offer a spknilid opportunity (of the 
export of the Nonh-west Territories. We Ijelicve, however, that 
the character of the seas will prevent the plan being carried ouL 
The railroad-route from Winnipeg to Port Nelson has been sur- 
vcyed. aiid no serious obstacles are said to exist : but the railroad 
must be continued farther north to Fort Churchill, as Port Nelson 
is not a safe Harbor. The nav^otion of the west coast of Hudson 
Bay, particularly for large vessels, is verj' diRicutt on account of its 
shallowness, and the construction of piers in Fon Churchill will be 
expensive and difficult 00 account of the ice. 

The princip.-d difltcully is the navi^tion of Hudson Strait Its 
eastern entrance is blocked by pack-ice until the mid<lle of July. 
A passage may sometimes be forced early in June by a ship well 
strengthened against the pressure of the ice, but narration cannot 
be opened until about the loth of July. About this lime, ice is 
still whirttng around in Ungava Bay. patches are found ne*r Charles 
Island, and Fox Basin is filled with ver^' hca^y and dartgerous 
masses of ice. We believe that these form the principal obstacles 
to navigation. The lighl ice o( Hudson Bay and Hudson Strait 
will not form serious obstacles late in the season ; but a spell of 
northerly winds will invariably drive the hca\7 masses of Fox 
Basin into the Strait, and a ship caught In this ice will be in an ex- 
tremely dangerous position. The tkies are small and attain a 
thickness of from twenty to thirty feet This ice frcquenlly blocks 
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up the passages between the islands it the western entrance of 
Hudson Strait, where it a ktpl in rapit] inotioa by strong,' currents. 
Log-books kept b>' w-halcts &how thsi il is frc(|uently (i}ui»l in 
Hudson Strait in September. \Vr should say that the patnage will 
never be sale, and ihai large frcighl-sleamcrs. such as would be 
required for this trade, cannot be run lonjter than (roni ihc middk 
of July 10 the first days of OclotKr. It is improbable that utider 
sudi arcumstanccs a railroad to Fort Churchill and a line lo llutU 
son Bay wnuld pay. The shortness o( the season and the dangers 
of the ice air so great, that this line cannot attain a great corn- 
mercial value. 



THINKING IN SHAPE AND PICTORIAL TEACHING. 

The Kev. Edward Thringof Uppingham, the well-known author 
of ■ Tbewy and Fractic« of Teaching,' spoke before the teachers' 
guild in I.i)n<1on recently on ihirikinj; in »)ia(>e And pictoriat leach* 
ing, Mr. Thring began by >lniwtn){ allention lo (he vital dixtlnc- 
tiun which divides mankind, consciously or unconsciously, iato tv,'0 
cUi*i'». — those who v;i]uc knowledge, and those who value the 
seeing heart and ihe seeing tye. The pursuit of knowledge is the 

. creed of the tirst. Knowledge he defined to be for the multitude 
econd-h;kn(I information, which, however talualtle. may. like gold 

' In the ilesert, lie utterly useless. He iJien ^owed. ihai, precLnutor 

not. fcH' get it, and thai the unsuccessful attempt (o get il is deadly 

to living |iower, Livinj; power is m]uired, and can only be given 

by teaching pupils to think in shape: thai is, to train the mind. 

rbcncvcT it sees any thing, lo iind out at once what thought made 

^the shape It sees ; and. on Ihe other hand, to take ctcty u ord used 
and put it at once tnio Mime detiiiice shape, example, or reality. 
Examples of this were gi^en, showing the difference between an 
aiilhmettcal fact and livingfcding.bcnvccn words and memory' and 
a vivid mental picture. Then the lecturer proceeded to show ihat 
e^■ery word not vividly understood is a cipher, and that words are 
not vividly known, and never can be \ividly known, unless thinking 
in shape is taught and practised. After showing the failure of 

_mem(w>'-worlt, the lecturer pointed out that the commonest objects 
nnoi be descrilwd correctly, because no one h.u been taught to 

' Sec what they really are. A common chair c.-in he made to give a 
histor\' of thought and life and experience taking shape, and to lead 

rtip to the gr<^ai fact that ever)' shape is such a histor>'. a living nar- 

■'Titive, and the whole world a grtai illumin;iteil volume ol ihoughl. 
speaking through thajve which c-tn he read t>y thot.e who have 
learned to read thought in shape, llut if this is so, then all shape 
U a language stKakinj^' truih or falsehood, giving honor or dishonor. 
And it doe« tiiaiitrr whether rooms and apphances .ire worthy or 
unworthy. How, then, has England treated lessons? Let the 
dass-rooms in all their meanness answer. Then what class-rooms 
ought to he was shown, and examples brought forward of pictorial 
teaching. The way in which walls can be de<:or;ited without the 
painter going near the wall was explained, and designs (or wall* 

^decoration given. The ireatmeQi of books, ami what is needed [or 
>k», next claimed mention. Then the effect on language of 
thinking in sliape was dealt with, and Ihc true pmgrcss iif art by 
expression ever becoming more vivid in word and painting. 

"Thinking in sh.ipc and pictorial teachingat once turn all created 
liings into new langu^ige lor ihoughl. £^ cry created thing becomes, 
on the spot, a possible new bit of thought, a po^tsiblenewwonlboni 

,inio the world of speech. I throw out. as a suggestion for any 
Dasterof languiigc. asdistinctfrcMtiadoctoreruf words, to examine 
ilo tbe curious fact, that in the last eighty ycar^ the English Innguagc 
has in this way doubled itself, by Hashing new light into old words, 
by new combinations of words, by freer use of allusions and meta- 
phors, and by pictorial handling of its material : and Ihat it is prac- 

^tic-UIy a new language, in its wonderful increase in power of 

^expression, and the breathing of new life into its sh.-ipc. For ex- 
pression goes on forever, as higher life produces higher manifesta- 
tion of life, feelings, and thought, m human (ace .ind form, and 
again becomes able, by fMring higher, more scnsriivc, more sympa- 
ifaiiiiig. not only to see and interpret the new shapes, but to find 
cndlc&s riches of unknown stores ol precious dbcoveries in the old. 
Tfab is the only true path of progress. 

"The jHCloria] mind first pictures to itself all its own Ideas, and 



thinks in shape : and. secondly, is ever extrnciing ideu. new uid 
old. out of the things it sees, picturing lo itself all the words it uses, 
Iranstaltng and retranslating thotight into shape and shape into 
Ihoughl, (ill all things live andmoveforit inauni\'ers« that ts hvmg 
thought incarnate. The lesson-book is always before il. In city or 
desert, church or hovel, street or neld. with tlower, or tree, or cloud, 
or sun. or animal, or bird, ur insect, from end lo end of all iMngs, 
there is the everlasting votcc crying. ' He that hath cars 10 hear let 
him hear, he that haih eyes to see Id him see, lor life infinite, lao* 
guage unhrersal. lie* at your feet for plcisure and use always.* The 
pictorial mind is the only power man has that is capable of infinite 
progress. Il is the only power thai belongs to all men. It is the 
only pou-er that i£ within reach of the poor. It can be Uughl. It 
can nlRVost be created. 

■■ As the world goes on and knowledge increases, it will be more 
and more im|K)Ssiblc to know it all. a thing which was ofKe quite 
within re.-ich. Evcrj- man. however ieamed. will be narrowed by 
degrees down to a single subject. Bui subjects are many. Tbcrft { 
arc a ihousand languages, for instance : to know how to ^leak cvtB ■ 
half a doien really weU is an achievement : and so on, through Ili« 
whole range of knowledge, flow can any one man cope with this 
accumulation of facts? Boasts of knowledge, ihertforc, belong to 
Ihe nursery level, betokening stupendous ignorance of man'scapadiy 
for knowing, and of what there is to knoiv. Let us get out of the 
nurstrr^- und betake ourselves to true progress, and met) as they arc." 

But " as long as examinations rrign. there can be no true teach* 
ing," said ^Ir. Thring, " and thinking in shape and pictorial leachtng 
find no i>lacc." 

MENTAL SCIENCE. 
Can the Mind attend to Two Thiogi at OnceF 

This ijucsiion has been fre([ueiiiiy .xskcd. and variously answered, 
according to the concc|)lio<n of * atieniiun * and of the objects to be 
attended lo. Those who lay stress on the unity of mind regard it 
as almost c\idcnt a priari, Ihat but one concept can occupy the 
focus of atlention at a time, and that, if apparently many are enter- 
tained by consciousness at the same momcnl. it is simply because 
of the rapidily with which the allcntion can flii from one to the 
other. The holders of the opposite view call attention to Ihe fact 
that in the quickest [possible glance, in the ll.ish of an electric sp.'U'k, 
we get a victs- of an object, capable of being analyicd into a scries 
of concepts, and ihat we saw every one of ihese as well as any 
other. A French psycholt^rt, .M. Pauthan, has recently stated 
the problem in its proper aspca. aod illu^raicd the position he 
takes by some very interesting experiments. What is at one time 
Ihe jolc object of attcntiork, completely filling the field of cortsciouft- 
ness. may at another be only a small part of that Geld. Attention, 
like the lens of tlie eye; is now accommodated to act as an instru- 
ment of near focus, hi^ magnification, but limited aperture, and 
again as one of distant focus, small magnlfying-power. but wide 
range. At one time ur see the rider and the horse as a single al>* 
ject ; at another they arc iwo. Admitting, thai, ihat the object of 
ailcniion is dctcrmmed by a suhjcctirc clemcni. tiy inicrcsl. by im- 
portance, by attractive ncv«. or what not, il reinainn to cimiLu-ly de- 
termine the meaning of 'attention.' Just as memory is, from one 
point of view, not a sijigle faculty, hut a co-ordinated set of scpa- 
raic. individual memories, so atieiitlon is capable of various degrees j 
of intensity, of v.irious subdivi»ons of furtclion. There are cunentt 
and undercurrcnLsof attention. Thecycmaybc inienlly engaged in 
looking fur a friend, while the ear is drinking in the notes of a sym> 
phony, and we are suddenly conscious of a draught in the room, 
WheihcT or not there is a kiss of energy between ihc»e oecupatioits 
is to be determined by experiment. 

"A. Taulhan wrote the lines of one poem while reciling the words 
of another. The two scries would sometimes get confused, a 
word, syllable, or prominent letter of the recited verse creeping 
into iJie written ; but such iiustakcs soon became rare. The two 
scries are largely strung on Kporatc strings, and proceed in parallel 
direclions. To repeat one poem aloud, and mentally go over the 
words of anolh<T, caused greater confusion. 

If we compare the sum of the times necessary to perform each 
act separate!}- with ibe time necessary to perform ibe two together. 



i8 



SCIENCE. 



rVoL. X. No. 231 



we arrive at the law Uul the simpler the operations (especiilly in 
widdy dispanitc senses), the more time is (fained in performing 
them ^lultane^usly. there being a loss of time in doing complex 
acu at the same moment. 

To multiply on paper 7.897.6 54.987.896,687.786 by 7 look 
M. Paulhan 62 seconds ; to recite 35 lines of ii (cci each, 38 sec- 
onds; the sum of which is 100 seconds. To do both together re- 
quired 98 seconds, so thai this is about the com]>lcxity at which 
there is neither gain nor loss. Mere is a simpler |iair of pro«res!>cs: 
to write out the product o( i.3ai.J4i.i3i.2Ji.24i,2ii by 2 rt^ 
quired but 1 1 sccandi ; to recilc a certain couplet, 7 seconds ; to do 
both at once, only 1 2 seconds, — a sKivinR of (t ^conds in 18. The 
maximum of saving occurs when il takes no longer to do two .icts 
than one; then certainly the ti*o are done at once. ThU occurred 
wbcn43i,3i3,2i7 WHS multiplied by 2 while 4.lincs of 13 feet each 
were t])oken : each of ihr proccMCS consuming 6 secondii sepa- 
rAiely. and no more when performed together. 

If the two proccMes arc closely similar, and probably calling 
into action iniiinalely connected hraiii-centrcs. there is a more de- 
cided loss. Towritcoutlhe product .if 33.:i3443,r24,343 by 2 
with the left hand while the right docs ihc same (or 12,331,443,- 
432.123 by 3, Khciwed a loss of 15 seconds in 38. The right did 
the multiplication .tlmost twice a.< rapidly as the left hand. 

The following times illustrate the same principle : to n-rilc four 
wrscs of 'Alholie' required 21 seconds; to recite ciex-cn verses 
from de Mussel re<iuired jt seccmds; to do both at once, only 40 
seconds. 

The sum of the times necessary to read a selection aloud and to 
mentally repe-it another selection was 33 seconds, while to do both 
simuliancousl) required as much as 3S seconds. 

An attempt was made to have three scries of mrnt.il operiLiians 
goon side by side; to have the left hand writing the numbers i. 2. 
3, 4, >. 6, 7. 8, 9, while the right wrote a verse, and the vocal ap- 
paratus recited some lines of poctT>-. This is a very difficult 
matter 1 the tv,o hands tended to work internitttently, and there 
W.1S much evident hesitation, friction, and loss of time. 

We see. then, that the brain<entres. though closely co-ordi- 
nated, can so thoroughly actjuirc the habit of doing their more 
simple functions that il requires but a small portion oi the attention 
to guide tlicir action, while the rest cm hr given to the activities «f 
another centre. The more unlike in function the other centre, the 
better can this subdivision lake place. But when the act is com- 
plex, it soon re<iLires the total amount of attention at command ; 
and to attempt to do any thing else is a loss of cncr:gy. That in- 
dividuaU differ largely in their powers to perfonn such 'double 
acts ' goes almoit without saying. 

Articulated and Sign Laxguaoe. — When we wonder at 
tlie rapidity with which deaf-mutes spell out their words on their 
fingers, we arc apt to fed that this in>'enCion has really diminished 
the disadvantages of this class of persons almost to a minimum. 
That such is not the case is vividly suggested by the statistics 
which a teacher of the deaf-mute has had the patience to gather. 
He has counted the average number of words which a pupil in his 
school WTOte or spelled on ihe fingers per day, and finds it to be 
1,118: tlic teacher similarly employs 216. but uses signs equiva- 
lent 10 86i words daily. It has been cslimatcd that a mother 
talks 27,000 words to herchiid in a day. Making due alii>wim<.c (or 
the habit of forming only pans of sentences which the tlcif-inutes 
cultivate, and also fur the suggcsliveness of the sign-language 
(which hearing people really also use in the form of an c.xprcssional 
accompaniment), the comparative meagrcncss of the dea(>mute's 
convcrsaiion. «nd slowness with which his tnenlal food can be 
brought to him. are plainly cvidenL 



BOOK -RE VIEWS. 



Tie Kuh'Hg PrineipU of Afethad appUeJ to EdviatiOH. By 
Aniomo Kosmim Seruau. Tr. b>- Mrs. William Crev, 
Boston. Heath. 8*. 

Our English educational literature has had no richer eontribu- 
tiOD than tlus translation of Kosmini by Mrs. tiircy. It u at once 
philosophical, scienti^c. and practical Rosmini himself is too little 



known in this country : and it was our intention, in noticing this 
book, to )pve some »tiglil idea of his hfc and thought in so f,-Lr as 
they ntoulded educational doctrine. But in this we have Ijccn 
anticipated by Mr. H. C. Bowen. late principal of Tinshury Training- 
Collcgc. As Mr. Bowcn'sskctchisinacccsslblc to American readers, 
wc feci thai we are doing them a scn'kc in reproducing most of it. 
Mr Bowen calls Rnsmini ' the Italian Froebel." 

Antonio Kosmini Serbati was bom at tiovercto, in the Italian 
TjTol, in 1797. He died at Strcsa in i8>s. When it is added that 
he keenly felt and look an active part in the events of his time, 
these d.itcs al>o%-c will suffice to show us that his life is ^vorthy 
attention, and was not wiihout its trials and exciting episodes. 

Il was towards the close of 1839 that Rosmini, who had alreatlf 
more than once published the results of his study of psychology, 
undertook hia work on petlagog)'. It appears that a pi(iu> imd 
generous lady of Strcsa. Anna Maria Dolcngaro. bad offered to in- 
trust to the Institute of the Brethren of Charity (the ordtr founded 
l>)* Rosmini) the Jii.'inagrment of an cleincntar>' schotil which hrr 
gr:indfaiber had founded in thai place. The offer was accqited. 
and Rosmini set tn work to compose a coinpl«tc treatise on peda- 
g(^. 'The Ruling Principle of Method applied 10 Education* is 
that part of it which he accomplished, .intl it carries us ver^- nearlj' 
to the end of the kindergarten age. To quote from Vraneeico 
PaoH's preface to the original edition. " Kosmini based bis treatise 
diici'ily ujwn aiiihropolog)' and psjchologj', which give us the 
knowledge of the human faculties which we are 10 educate, and 
their modes of action ; on idcalog)- and ethics, which point out the 
objects, both pronimaie and ideal. Iiy which the human faculties 
must be stimulated in order to he properly educated ; and on on- 
tology an(l theology, winch prw\-itie the knowledge of the ends 
towards which the human faculties should hannoniously develo]), to 
find in them rest and full satisfaction, which is the ultimate goal of 
human edutation." Rosmini divides life, not into periods of jxars. 
but into stages or degrees of cognition, — the socce.sslve acts of the 
understanding iJnUlUttonr) thnmgh which the human mind ad. 
vances in the development of its powers. The rtr%t period extends 
up tit the first smile (roughly, a period of about six weeks), and pos- 
sesses no definite cognitions, except the primary' and lumlimiental 
cognition or intuition of being (the innate assurance that something 
is). It possesses alsi) what Rosmini calls the ' fun < la 1 rental feel- 
ing.' or that generally difTiiscd feeling of our own bfnii(;A whidi, 
thouf^ it is not as yet attended to, constitutes us sentient hetngs. 
The cognitions ol the second period, which extends up to the first 
articulate word (roughly, till the end of the first ycar>. consist of the 
simple [Hrrception of things a.s subsisting, with corresponding voli- 
tions, termed by Kosmini 'affective' or 'instinctive,' which have 
these things for their object. Speech is the sign that the child has 
entered upon the third period of life, or the second order of cogni- 
tions, this order being formed by the child's analyting the cognitions 
of the first order, and by his abstracting the more interesting, sensi- 
ble qualities of things from the ideas of these things in his mind 
(imaginal ideas); and to these correspond the alTectr\'e volitions, 
which have for their object these more interesting qualities ab- 
stracted from the actual things, and marked off from the ihings* 
other qu.ditic.5, to which the appetitive facultj' is at present indif- 
ferent. The third order of cogniiLons short-s itself when the child 
begins to team to read. s.iy, at the end of the third year. We hai'C 
now the cxtreise of the judging faculty, which has become able to 
connect !>>' sjTithcsb the elements of the previous analysis, and to 
atlirm the existence in a subject of the qualities before abstracted. 
The corresponding i-olilions arc the ettimalixe or prizing voli- 
tions, by which the muid recognises in a thing its interesting quali- 
ties, and thus estimates them. This is soon followed b)' the 
cognitions of the fourth order, which introduce analysis once 
more, as far as is nccess.ary for forming eompansons between 
two objects judged of, and giving the preference to one over the 
other. The volitions belonging to this order are the apprecia- 
tive, or the ^-olitions cf choice. The moral sense, which existed in 
germ in the preceding periods, now takes a larger development. 
The cognition* of the fifth order consist in a 5\Tithesfa by 
which are determined tlie relations existing between two ihings 
combined into one. and conceived a* one, of which conceptions the 
most important is that of the ' 1 ' and of sell-ideniiiy. About this 
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time appears the fim da*-n o( conscienc*. And »o, with iheir 
RSularly altrmatinjf analysis aitd sviithcsts. Kosmini would h<ive 
gone oil skeichiitg (or u* itie cturaclensiks of ihe succeeding 
orders. Bui here, to mir miiJortune. Ihe ireaiise lennfnalea. and 
vre bare nothing but rough notes and hinti as (q what would hav-e 
followed. We must not. however, forgtn the warning which Ros- 
mini gh'vs us, more th.in once, cotvceminf; his stages of cognition. 
He only gives us ihtr vrtlct in which they commence ; bvl.when oooe 
commenced, thry go on through all ihe Otiier periods, incre^atng in 
lywer and u'idening in applicaiion. Moreover, ihc acts of the 
und"- (Standing .11* atwaj-s excilcd b\' some ttimuiu* external to 
thenisetvcs, and depend on this stimulus : and hence, when particu- 
Ui stimuli come late, we shall find the corresponding cognitions 
belonging to earlier order* cotning into being alongside of cogni- 
lioRs belonging to the Later orders. 

But what of ihi- pracucil application of all this? some of our 
readers tnay a*!;. W'cII, Koxmini htmsetr answer*. •* 1 am a thinker, 
a psychologist. You good people o( practice and experience must 
make the practical application of my priixiples for yourselves." Bui 
being human. JLs well n« a jvsj^hologUi, he cannot altogether re- 
frain : Ik gives us some ol his own ' practical applkadons ; ' and of 
these, some ate ven striking and suggestive, and some of — well, 
v«r^- moderate utility. "The object of instruction," Rounini Idls 
us, " is to bring the young to know, and il may therefore be catted 
the art of properly directing the atleniton ot the youthful mind." 
"There are always three distinct parts of instruction." he tells us 
elsewhere: 'Moi that which serves to incre.-iae in the mind 
of the pu]>il the number of cogniiiuns he has g^iineil in iltc 
preceding onler. and to make them more [lerfect ; (*) that which 
enables the pupil to pass from the order of cognition in which he is, 
to the reM higher order; and io that which >rrves to enervise and 
perfect Ihe pupil in the knowledge l>clongtng to the or<!er he h;i3 
just reached." He adds tliat it is evident that the language and 
style of the teacher should vai>' according to the order ol cognition 
attained by the child. All language that goes beyond that order is 
wasted ; or. worse uill, it will produce confusion. In treating of 
the iirat order of cognition, he points out that nature has placed 
perception as the fouiulaiiou 0/ the whole immense pwamid of 
human knowledge, and i>ia( perception therefore should be the 

floundation o( all human education. " Namrc herself leads the child 
to observe ever)' thing. .ind to csperiraeni on every thing ; but all 
these ejtperinirniK and ix-rceptinns ;L.re unconnected and deuiltorj'. 
The earliest office of the educator, thcrcfoi%. consists in rcgulat- 

j(ng the child's observations nnd cxpeiimeiits. so as to lead him 
' perveive anil to (xrlcct hi? perceptions." The application of this 
tittle more than hinted aL but enough is given to show how 
strikingi)' alike Rosinini and Froeliel were with regard to the 
earlicHt childhooil. though e:ich wi>rkcd independently and in com- 
plete jgnorance of the views of the other. Indeed, one of the chief 
. wiraniages of stud>ing Rosmiri's s>'5icm is the added strength aiid 

Itleamess and me.tiiing which It so frequently gives to the pl.iiis of 

[,Frocbcl. who. as a practical teacher, stand* a head and shoulders 
Jler than Ills Italian contemporary. Nor is Rosmini's psycholog^- 
alwaj'S equal 10 Froebel'*. He has, for instance, some strange 
views on language, which, hot for I'rol. Max MliUer's championship 
o( vcr)' similar ones, would come upon us not only as noiel. but 
also as startling. Rosmini holds that " by language we form our 
and that ■■ man could not have invented that part of lan- 

' K**ag« which cxpie»9C» abstractions." But, wlul n far more dis- 
concerting to a teacher, is to find htm stating that "one of the 
fimdametital principles which should govern the instruction given, 
from 6m 10 last, is to consider language as tJtc universal instrument 
prov-ided by nature for the intellectual development of man." and 10 
scv. in the application, that this means tliat education is to be 

jinainly a training in the use ol words. Still, undoubtedly many of 

llhe pnciical hints he givi-s for the teaching of reading and writing 
vrill be found valuable, though they are applied somewhat preina- 
lurdy: and much that he says on the use of music, and on picture- 
teaching, is highly suggestive. On the whole, however, we arc 
inclined to ihink that teachers will lie most struck wtth, and 
set most value on. the exposition given of the gradual d«^'elopment 
of the moral saitimcnt, — " based as upon a rock, on the great fact, 
that, rooted in die de])tht of the child's nature, there is a primary 



neccssilY of growing respect and love to whatsoci-er intelHgent 
being hs comes 10 know," — and with ihi'k sic]) by sie|). the corre- 
sponding gradual ir.tining. We have met with t«ithing elsewhere 
so ftnundly reasoned, so dearly expressed, and so practically nig- 
gestirc ; though here, again, tlic gcneml line pursued is the same 
OS that pursued by Froebel. 

For the present we will ta^no more. Hut we he|)e we have said 
cauugh to p*we 10 teachers that " The Ruling Principle of Method * 
is a book to be studied with pleasure and proiit. And. though 
some of us may be inclined to pronouivce Ihe sj'stem as rather 
logical Uian ps) cliological, we shall all of us gain by coming in con- 
tact with a mind so eminently clear and reasonable, and so full of 
human kindliness. 

7*. J/di-c/ Piaut/ Captivi. With InirodtxtJon and Nates. By 
\V. M. Ll.vi>?i\v. M..A. Oxford. Clarendon Pr. 16*. 

Anglicg Reddtnda ; qt. Extratts f^r Unseen TfaHtlalim, , 
(Second Series.) Selected by C. S. Jekil\m. M.A. Oifonl, 
Clarendon lY. tffi. 

From the Clarendon Press comes a tvrf neat little edition of 
the'Captivi ' of Plautus, by Mr, W. M. Lindsay, intended as a cont* 
panion tu the 'Trinnummus' of Messrs. Freeman & Sluman of Ihe 
Westminster School, where tlve plays of Ilautus have been fre- 
quently exhibited by the K'holars with much dramatic and airhifo- 
logical success. The only fault to be found with those exhitmions, 
however, is their practice of ignoring the musical element, that 
must undoubtedly have been an important fuittiic in tltc original 
production of the Plautine plays. In fact, the ancient dtmions of [ 
the comedies vtm effected solely by the musical passages, or , 
' Caniica ; ' and in the manuscript the name of the musical per- 
former at the lirst exhibiimn of the play ts often given in the title, 
or, rather, after it. In the pmuni edition of the ' Captin,' Mr. 
Lindsay has vay properly called attention to this fact, which even 
careful students of the Roman drama arc loo apt to overtook ; and 
his remarks, although undidy brief, will be instructive to (he young 
Student, for whom this little book is intended. Within the tbniu 
which the editor has marked for himself in the preface, he has 
done ver^' excellent work. aiaiUng himself of the most recent 
Onman research, and giving notes, that, while useful to the school- 
boy, ate often »Tty .-rtiggestivr to the more nuiturc sdtolar. Mr. 
Lindsay ptoperly regards the I'lautus lecture as affording " the best 
opporruniiy (or teaching the etj-mologj- and structure of l.atin 
words," and he has therefore gitcn this side of the subject par- 
ticular attention in the note*. The hook may be unreservedly com- 
mended as iK-ing precisely what it professes to be, — an editioa 
of the ■ Captivi ' that will ■' enable boj-s ol the hij^er forms to read 
with mtclUgence and imcresi a play which, mote than any other 
of I'lautus. may suitably be put into a scboul-boy'fi hands." 

The reading of Greek and Lalm at sight is deser^-edly becoming 
an important part of the preparatory iriiintng (or college, both in 
England and our own countr)*. The advantages of an aliility to 
read an ordinary* classical author without the aid of a diclinnsT^- are 
90 obnous as to need nncvminent, and, as ihey imjiress themselves 
more and more upon our instructors, a much-needed reform v/HHj 
gradually come about. One may hope to see the day when colleg*-^ 
examinuiioiu will test f»l only the memory, but the genuine knowl- 
edge, of the stu<]rn|. and when tlic object will be to discover not 
merely how much he knows of some pariicutar author, or portion 
of an author, but of the language as a whole. Already sight-reading, 
ot easy Greek and Latin has become a part of the required enlnir 
examinations at Vale and Harvard, il has for some time held a pnom-' 
incnt place in the classical instruction at Columbia, and the tune is 
not far distant when it will form one of the im]>orlimt tests of all our_j 
leading colleges. Mr, C. S. /erram of Trinity College, Oxford, already 
well knowTi as the author of several useful imblications, has just sent] 
forth a volume of extracts (or sight-reading, hearing the Imprint ■ 
the Clarendon Press, and entitled • Anglicc Refldenda,' It supp 
ments a much simpler is'ork issued some years ago. and is intende 
for students who may reasonably be supposed to have Required a 
somewhat c«ensi\-e vocabulary-. The extracts are about equally 
divided between Creek and Konian autliont. and are admirably 
sdected so as to interest and entertain as well as to instruct. Il 
may be doubled, hcwever, whether such excerpts as odes from 
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the first book of Horace. frasrncDts of the fourth ^ndd. passages 
from the MetamoiphoKes and Fasil of Chid, and the first ectegue 
of V(r8:il. nil] posscs» ihc requisite noveliy lo the cUss of students 
for whom thb book b professedly iaicnded. 
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C^mm^it Stnu Setenct. By GRANT ALLEN. B«»ton. Lothrop, 

^ii4itt I'm Lift and S^mu. By ANDREW Wilson. London. 

If the quesiion. ' What Is the ideal melhod of popularizing sci- 
enee ? ' were raised al any of our large seientltu: nieetii^s. about as 
nuuiy minda as mm would probably Ik huinl. £vcr)'l>ody udmils 
the importance of the topic ; cvcnbody rccognircs thai science 
is 8l) along siting popubjiied and ([raduaiEy TMiderct! digestible 
by the average mnn : but there is much difference as to the reia- 
li\'c v^Iuc of the socrat agencies by which this result is fjcing 
produced, and the direction which these eRoris should take in the 
future. There is a great deal of (aUe popular scietwre. — a class of 
writing in which the difliciiU points are always skipped, and the 
light and temporarily intrie^iing oi^es unduly m»||nitt«l : in which 
the interest b attracted towards certain minor points, and the whole 
doctrine set (onh in a penertcrl perspecti»-e. One can dress up the 
(acts o( science in as aitrnaive a garb as one likes ; bvii ihe aim 
must be to bring home the (act, and not the sliidy of ihe costume. 
The spirit of accurac) b) which science ts dillcreniiaicd from un- 
crrtical knowing is (he tint qua aon of a re:tl interest in sctcnillic 
woiii. 

Into what category of ' popular-science ' wriltng one will put this 
work of Grant Allen's will depend largely on one's conception of (he 
purposes of such literaittre. The geniality and attract ixeness of his 
9tylc arc well knoHTi. Thc>' arc inipcttarit factors in the success of 
hb »vorks. The present scries of essaj*s exhibit the strength and 
the weakness of this class of writing. Its strength consists in its 
power to bring home simple truths in a way that suggests their real 
significjincc to tiK average mind ; its weakness, in (he fact thikt ao 
much of it is not 'common-sense' science. Iiul 'common-place' 
science : it says very little for the amount of words. 

A striking fciiture of this and other recent general w^orks is the 
great r6!i which psychological subjects are now pUying in science. 
Of (he tw-ent>'-eight essays here printed, ten are distinctly psycho- 
logical, and many olhere partly so. The main reason of (his in- 
creased interest in the scientific sturly of mental plicni>niera is (he 
recognition of their intimate rel.ition with crlucstion. Wc ;ire be- 
ginning lo appiectalc that the requisite lor rationally educating the 
mind IS to atcur.itely know it. 

[| is only just to ,Mr, Allen to give a sample of some of the essays. 
A very typical one U that on self-consciousness, the ton« of which 
will be readily gathered (ram the following sentences : " A philan- 
thropist who had it In his power to abolish. If he chose, with a sin- 
gle wave of his hand, either small-pox or self-consciousness, would 
probably do more in the end to dimini^ human suffering and to 
mcrease human happiness if he elected to get rid. by an heroic 
choice, of the less obtrusive but more insidious and .ill-per»-ading 
disease; for smnll-pox. ;it the worst. aH.-icks only a %'cry insignifi- 
cant fraction of the whole community ; while evcj^- second person 
that one meet^ in society, especially below the age of fifty^'ears.isa 
confinned sufiercr from the pangs of sclf-conscioitsncss." The es- 
say on memory xts forth in apt illusirations the i«fHi]ilcxiiy of 
human knowledge : th.it on the balance o( nature, the inter-rrlatiHn 
between the various cbsscs of organic life. Under Ihc title ' Hig 
and Utile.' is a lesion on the relativity of knowledge. The ' Origin 
of Bowing' ir;iccs the gradual re^nemem of a ravage's slavish 
obeisance into the modem gentlemanly courtesy. ' The Pride of 
Ignorance' leaches an admirable lesson, as also docs the essay on 
bome-life. Other suffidenily suggestive titles arc ' Hotly and Mistle- 
toe,* 'Sleep,' ■ Amusements,' ' Evening Flowers," ' Genius and Tal- 
ent,' and so on. 

Like all his works, (his colteciion of papers will doubtless find a 
large and .ippreciadve public. To those who do not already know 
the facts which it contains, ifnill offer an attractive method of ac- 
Cfuiring them. 

The spiril of Dr. Wilson's book is cjuilc a different one. There 
are many who will listen to Mr, Allen who would not listen lo Dr. 
Wilson : but ihoM who choose the latter will not be aoiry for their 



choke. There is in ti»c$e essays an unusual amount of informatkia. 
well and attractively put together. It needs 10 be read attentively, 
but leaves the reader with the same feeling of satbfaction that one 
eKperiences when rising from a good ami substantial meal. There 
will follow .1 process of healthy digestion, and the food w ill con- 
tribute some little to the making of its partaker 

Dr. Wilson isa biologist,. ind the sixircn uire(uls(uiliescuntainc«l 
in this volume touch jiOTtiuns of the entire ftekl, (mm the ' Inner 
Life of Hants ' and • The fast and Present of the OilileliBhes.' tn 
the ' liody and Mind.' In each top'ic the author writes as one per- 
fectly at home : av<iitling Ihe fault of alicmpiiTig lo tell too much. a» 
well as of having too little to tell. It is ((oputar-science writing, a 
very good type indeed. 

Like the former book, thb. too, b characteriicd by a prcirander- 
ance of psychological ^uhjecifi. Seven of the essays treat entirely 
or m.-iinty of nirnt.nl phenomena, while several others touch upon 
such topics. 'The Old Phrenology and the New' b an unneces- 
sarily painstaking refutation of the claims of the 'cranial-bump 
ex-iminers,' with a brief .iccount of the evidence for the modem 
doctrine of the locAliziition of function in the cortex of the brain. The 
old phrenology scries as an excellent tj^jc of the shoals, on which 
the hasty wanderer, leaving the straight but slow path of scicn- 
litic advance, b likely to be wrecked. The nature of the relation 
between ncne-tissue and mental phenomena is outlined in the 
liaper on body and mind : the main point being to show by striking 
examples the strange effects produced by intense cxijcctation and 
concentration, which furnishes the kernel of truth in the claims oC 
the mind-cure. * The Mind's Mirror ' ctplains the development of 
the expression of the emotions in animals and men. while "The Coin- 
ages of the Brain* is a timely account of the pjirt played by 
halhicm.itions in such happenings as our ps)'chic-rese,-irch socleltes 
arc likely to record. 

The more strictly biological essays treat of the economies n( 
nature, showing, thai, .is conditions vary, nature utilizes every 
Iride, an<l avoids waste, or scatters tons of piollfcn over a barren 
soil. There arc two excellent chapicrs on ihc zoijlogical position of 
monkeys and eleph.inis; while the ralume closes with "An Invita- 
tion to Dinner," which gives occasion lo a lesson on the phv-siology 
of digestion. 

In the present case the proverbially odious comp.irbon c.in hardly 
be" avoided. Dr. Wilson's is in ever)- way the belter book : but Mr. 
Allen's will have the wider public, and. it is to be hoped. wtU incite 
an appetite that will lead to the searching for the more substantial 
food. 



NOTES AND NEWS. 

The Ameirican committee of the Intrrnalioniil Congress of 
Geologists —a committee appointed by the American Association 
— will present a report at the meeting of the ,\mcrican Association 
in .August concerning the positions to Ik taken by the reprcscnta^ 
lives of .American geologists at the next session of the congress In 
London (t8S8X upon the more important questions of nomen- 
clature, cla&sificalion, and colorini;. wliich will there be disctisscd. 
It requests that Section Y. set apari a day for the purpose of con- 
sidering these questions to be submiiietl by the committee, and of 
aiding that bocly to ascertain the direction of American opinion 
thereon. In order the better to accomplish this object, it requests 
Section E to issue .in invjtKion (o all .\mefican geologists (whether 
members of the American Association or not) to attend this 
session and parlici[»(t in, the work. The American commiticeaba 
request that members of the asaoci.ition be informed of the op- 
porlunity offered (or obtaining the gre-^t geological map of Europe, 
now prc|>aring by a s|>ccial committee of the International Con- 
gress. This map will be ii>sued in 49 sheets, which, combined, 
will cover a space about 1 1 by 1 3 feet. The price b $so a copy, 
with addiltunal chai^res of duty and expenses amounting to about 
$6. Incorporated scientific institutions are of course exempt from 
duty-charges. For further information address Dr. Persifor 
Fraier. secretar)' of the American Committee, aoi South Fiftli 
Street. PhiladcIphU, Penn. 

— The Entomological Club of the American Association will meet 
on the day prior to the meeting of the association, at 2 p.m. l"he 
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Brooklyn Entomotogical Society has appointed & comnifitce io 
welcome the members of the club, and to assist in making the 
meeting* inicmting, as well iis to give such inforniAtjon ntf^rdtng 
nutters of special interest to cnioniotogists as may be desired. 
The siime society v.-ill arrange for one or more tield-«xc'unnons 
in ihe vicinity of New York, and a reception will Im arranged for. 
Members of iFir rlub intending ici conlribiite papers mil please 
communicate the same lo the president. Prof. J. H. Coinstock. 
Ithaca. S.W or lo the secretary-, Mr. E. Baynes Reed, London, 
Ontario. 

— The Dotanical Club of the .\n)cTican Auoctation will hold 
its meetings, as usual, during* the week of the association. For 
particulars .iddress Mrs. E. L. Briilon. seereiary o( the club, 
Columbia College, New Vork. 

— The Society for tKc Promotioo of Agiicultural Science will 
hold its eighth annual meeting in New York, beginning on MontLt^ 
evening, Au^*' ^- i>t Columbia College, and continuing on Tuesday. 
For further ioformaiiiin address Prof. W. R. Laienby, secretary, 
Ohio State University. Columbus. O. 

— The aggr^ate produetion of shad for distribution the present 
season by the United States Fish Commission h.u been cnoTmou». 
The number produced has ixcn incrcising fram sciison lo season, 
owinjf to the perfection of the methods in use. A summarj'ol tiic 
distribution for the present season, arranged bj- river-basins, is as 
follows: — 

P<Bc440ic Riiw. .............-*,,_.,..,...■-.... ififi^,aso 

K«a«eb«c Riw S«OjMa 

TnbaMrloaf Narratuwii Biy 1,171,000 

H«<»OD KWn and tribuiMW*... lM9-«o« 

TribMariMol l>1sw«IWy , Sf^M* 

Tribuiaha of Cheupmk* Ukr - — ,- fll.im. 

Tifliulnrio u( Albcnarlc Sound.... •...•••■••>..•<,>•••• 5.)n,seo 

TributntiH a( South Ail^niic c«<Mt...... •..,. ^jMjtoo 

Tiibutaria of Gull o< itadet > t^CtBo 

InUnd w*lci* ...•...•!■• ••.■••.■. ••,... lAM.csB 

Talal 4i.Mi.ooo 

It will thus be seen that o\'er 68.000.000 young shad-fry have been 
returned to the waters of Chesapeake Bay. The entire production 
of the fisheries of the Chesa|)eake for the present xason was about 
2,000,000 )'oung shad. It is therefore evident, that. foreWT>'ma(ure 
shad taken from the waters of the Chesapeake, thirty-four young, 
bealtby, and vigorous shad have been returned to those waters. 
Experiments already made by the cornniission indicate, that, up to 
the close of their nver-lile ('the yoting «had migrating in October), 
twenty per cent of the frj- placed in our rivers will sur\ive, and at- 
tain a size of from two to three inches in length, .Arrangements 
ha\*e been made by the commission to secure complete statistics of 
tbesbad-catch all along the entire coast for the present year, similar 
statistics hnving already been collected in 1 SS; and 1S8& Informa- 
lk« already in the hands of the commissioner makes it certain thai 
the aggregate production of shad on the coast has lieen larger the 
present season th;m al any time in the lut twenty years, but it will 
be iinpocsible lo give the measure of increase. For the Fotomac 
River it is already assured that the increase of iflS? is fully 100.000 
shad over that of 1886. and the Increase of 1886 oier that of iM; 
exceedcti 100.000. In the I'lrtomac fisheries alone in the last two 
fea«ons the increase in shad has been over 350,000 ; the increase 
re|>re8cnLing a much lar^r number than the entire catch of 1879, 
in which year the fisheries of the Potomac reached their lowest 
ebb. 

— Professor Rilc}', the entomologist of the Department o( .Agri- 
culture, has made public the result of an c:ihaustivc personal 
inv^cstigation into the habits of the Phoro^on humili. or hop-louse. 
His discoveries are expected to prove of (jrcat value to hop-growers, 
as be has succeeded in learning the liabiuition of thb plant-pest 
during the winter months, and tr.icing it through the varj'tng si^iges 
of insect-life. Itefcre the investigation, it wim not knon-n how or 
wttere the insect survived the winter. .\s a result of his inquiries, 
Professor Riley has satisfied himself that the eggs laid by the 
fetnale at the close of the summer are depoiited in plum-trees, 
where the insect hatches in the spring, and resides until the third 
Iteration. This tiiiril brood, unlike its predecessors, is winged, and 
immediaiely after development abandons the plum-tree and attacks 



the ho(>-vine. 1 n the autumn a counter-migrAlion from the hop*vtne 
to the ptum-iri^e occurs, the winter eggs are de|)ositcd. and the cycle 
of life goes on in tlw same \vay. It is a not.iblc fact that in rcijions 
where the cultivation of hop-vines is a new industry, the growera 
ha^e had complete immunity for a while from the pest. In Cali> 
fornta to-flay lhe%' are not lrooi)led by it. Professor Kiley bHte^'es 
that the PAfredeit AumiYt ha& been brought to tlus country from 
Europe on pIum-Miock; .ind there is reason to believe that the 
Pkyllaxtra, the drea'led grape-pest, was carried from this country 
to EuTOjK on Krape-vine cuttings. Tl^erefore California hop- 
growers are warned to beware of importing plum>«tack from cast* 
ern Ivop-rcgions. These tliscov'eries render it possible to cheek the 
rav-a^cs of the hop-louse cither by the use of inscctickics m the 
sprininimc, before the insect has reached the winged state, or by 
the de^ilruction of the ^helienng plum-trees. The experiments will 
be continued w^lh a view to iMxKccting the hop-vines after they 
have become infected with the hop-louse. 

— The project of holding a summer school of physics at Harvard 
College this season has been abandoned; but on July 19 and 20 
app,)ratusdci>i^ed for use in the ' forty-cKiKrimeni cuurK,' prepai- 
aioo' for .-i.dmisKion to Hananl College, will be shown to teachers 
or others ai the Jeffenion Physical I.abnraton'. and questions re- 
lating to the experiments will be answered. The same thing mil 
be done for the * sfxty-cxiieriment course * on the second day. 
July 30. 

LETTERS TO THE EDITOR, 

*.* TluUttmtUmtfitiimH/LriiiunlmtHHtUtktadvamtAtn^tXftM^tttfmdtKtt 

ctlmmai t/fnt»C* /*r ^atimg ^fmftlf »m rir*rd brU/frHimitawj ntthn */ 
lk<lr imrtMigatifmi. TWfuty s»f(n tfthi nmmitr nM*lnl*t hU ctmmtimiimlltn 

tkt/tunal. 

Cttwii^cndinU art rriutitrd lo tt tu hitf a* t«ulU*. Tkt nrlUr'M a«BW It 
Im itit ftjH rt^mifJ at fr^/ a/ crrd/siti. 

Theoretical Meteorology- 

A KtviEW of ProlesJKW Ferrel't recent work on this subject in 
Stifne* for June % furnishes an opportunity to present a few pomts 
on this subject. Professor Laughton, cs-presidcni of the Royal 
Meteorological Society, once t.iid that there was hardly a theory 
in meleorolog)' that w:ts well established. If this be so, it seems 
to me there is great danger of putting too much reliance upon 
mere theory, which docs not have a sufficient grouiulwork of 
facts. There is special danger of this in meteorology, where the 
mathematical di«cuss*0Qs of gaseous movements and vortices are 
betlgecl about with »o much difficulty and complication. I am 
well aware that the views here advanced are op|)osefl to those of 
many most advanced thinkers in thb field, and I only aak an un- 
biassed hearing. 

To my mind there are at least two fundamental errors in this 
subject, but ihcK are intimately interwoven throughout its w.irp 
and woof. These arc, first, that there is friction only between the 
air and the earth, or ai least that friction between contiguous air 
strata may be neglected : second, that conditions and changes of 
pressure, teinpcraturc. and moisture in the atmosphere, are the only 
causes actirtg in producing cither its general motions or storms. 

The objections to ihc first theory arc briefly as follows. At a 
height of 100 feet, or at the most soofect. in a level country, there 
is no longer friction between the air and earth, but rather between 
air and air. This is esi>ecially the case on the ocean ; and here, 
surely, we would hai-e no waves, i( il w-ere not for the friction 
between air and air. If there were no friction, all storms would 
take place in a \inual vacuum, and Into a vacuum air wouttl tend 
to flow with about the velocity of sound. Professor Fcrrcl thinks, 
that, according to laws of gaseous motion, the earth's atmosphere 
would leave the poles and heap itself at the equator, but this is pre- 
vented byfricttonwiththeeanh's surface; but. aswehave ju^t seen, 
we need consider only friction of air on ur at too feet elevation. 

The objections to the second theory cannot he set forth as 
easily as the aboit;. When we are gravely told that the sun 
heats up a certain portion of the earth's surface, and that m con- 
sc<|uence vertical currents are set up which finally bring about a 
wind of 100 miles an hour, we can but be credulous. As a matter 
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of (act. the sun docs not heat up a limiied portion of the carlh. 
Its rays shine with e(|ual int«nMiy over 1,000 miles from trasl to 
west. It has alto been shouni that this heating of the surface 
docs not ascmd more than a few inches in th« air. One 
of the strongholds of the theari&ts is unstable equilibrium : but 
Tight here we find two secminyiy comradictor\- siitemenis. On 
p. SI of Professor Kcmei's book, ' Rcccnl Adviinces in Mcicorology,' 
there is » sugijesiion that this State (unstable etiuitibrium) Is 
broufi'hi about whenever there is a less diminutLon of iniiperatiirt- 
with height in nn sscoiding column ih^n in neighboring jionions 
of air. On p, 538 of the same volume, however, the iilca is i^vcn 
that this tame state may be produced if iherr is An Abnortrutlj' 
peal diminution of lempcratuie with height, ft would seem as if in 
both these in&i.ance%. even if there were a tendency to this stale, air 
wouli How in ni all lirrnrs from sumuundinj; regiuns. and instantly 
relieve ihc condition. This relief would be afforded the more 
ntpidly, the less ihe friction. However, ihc error here is farther 
back, ^^'e cannot suppa^e thai ihe atirosphere is either quiescent 
or flowing in a current having a uuiform velocity in all its hjtn, 
to ihe heighl. say. of 15.000 feet. The fact Is admitted that there is 
a uniform acceleration in ihr different strain as we arise : so that, 
even if an upward mi^vemcnt should begin, a few hundred (e«t would 
destroy all vcnitat tendency. .\s a matter of fact, when iivc con- 
sider the actual conditions under which solar radiation acts at a 
slorm-centre, we «ee that tliiji unstable state could not be formed. 
Ala sTorri I -centre clouds cover the earth's surface, and prevent 
all abnormal conditions from great heat. Ualloun-asccnis have 
shown uniform temperatures up 10 the top of the clouds. 

Thetheoretical computations of the velocity of the upper air straU 
do not correspond with the actual movements rcr.onicd. On p. 339 
Professor Kcrrcl gi\-es the vclochy of the current at Ihe height of 
16,000 feet as 26 miles per hour in the middle latitudes of the 
United Slacks. 

On .Mount Washington, 6,300 feel in height, the velocity when a 
low area passes is 53 miles per liour, and when a hij{li area [uisscs 
it b 21. The velocity of the low areas near Mount Washington is 
34 miles per hour. This would indicate that the • power ' of the 
sloim must be below 6,300 feet, since it is admitted that its pro- 
gressive motion is due to tht movement of the strata where it cx- 
i«s. 1( may be safely said that a height of less than 6.000 fe«t lor 
llie centre of dblurbance «-wii!dbc fata! to agieat many of thcprcs- 
cnt theories of stonn -generation. 

Formerly it was said, that, owin;; to friction with the earth's sur- 
face, Die upper part of the storm must be in advance of the lower ; 
but it is ceru-iin th.-it such a state of ihingscould continue only a few 
minutes, for the upper portion of the stonn would be rapidly sepa- 
rated from the lower. Pio(ess<>r Ferrel. on p. 360 of the present 
volume, explains this ilifficuliy by suggesting ihai the upper part of 
the storm i» continually re*(omhng itself, and that there is no actual 
tranrferrcnce of air. I hardly ihink that this suggestion will be 
accepted. It sctnis to mc our Storms would behave differently if 
it were true, and cert.iinly our synoptic charts do not give any clew 
to such re-formations of the upper part of the storm. It seems to 
me this later theor>' destroys ihe continuily of the ascending cur- 
rent and the essential fc;iiure'i of unstable e<)uilibrium. One of the 
most difficult phenomena to explain is the fall of rain at a distance 
of yx> and more miles from the storm-centre. If we suppose the 
ascending currents are at the centre o( the storm, then rain should 
(all at that point. Professor Ferrel, at p. 266, adv.inces the novel 
idea that lUc i^in is formed in or carried to the upper currents, and, 
as these arc more rapid than the storm, it must fall in advance of 
the storm, 1 do not think this theory' takes sufficient account of 
the facts. Lei us, suppose the raindrop curried to a height of 7,Joo 
feel : observations in balloons show that rain very rarely occurs 
above that height, and that the ■ power' of the storm is at 5.000 
feet. We may consider the velocitv' of the current at 7,300 feet 15 
miles per hour greater than at 5,000 feet : the dio]) would fall at 
about 10 feet per second, "T would rcicb the earth in 1 2 minutes ; 
and hence, if it h:id been carried in the upper current during this 
time, it would have fallen 3 miles in front of the centre, instead of 
300 or more, .\samaticruf f»ct. &ince Ihe currents below 5,000 
feet are very much slower ih:m above that height, .-my acceleration 
would be entirely overcome, and from these principles the drop 



would actually fall back of the centre. On the continent of Europe 
the bulk of the rain falls at the rear of the stonn. 

To my mind, however, theoretical meteorology most signally fails 
in its attempts to explain our more violent storms and tornadoes. 
That the sun's heai could start a vertical current which, with the 
condensation of moisture in the upper air. would gh'c rise to winds 
of 300 or joo miles per hour, seems incredible. The attempt 10 
meet the dilliculties by suggesting 'great contrasts of tcnipcraiurc.' 
'meeting of warm southerly with cold northerly winds,' 'cool air 
overrunning warm,' 'warm air overrunning cool,' etc., does not 
seem al all sat isf actor}'. As long as it was supposed that lornadoea 
occurred at the centre of a low area where it was thou^jhi theic was 
an ascending current, ihc theory seemed plausible : hut when it 
was clearly shown, in .March, 1SS4. that tom.^docs ilo not occur at 
a low centre, but 400 or 500 miles to the south-east, it became 
necessar)' to explain this. It seems lo me thai all -ittcmpts to eluci- 
date this subject have merely seri'cd to lighten the darkness with- 
out removing it. 

There is no space left for minutely examining the great super- 
structure built on what seem weak foundations. It seems as though 
the first and must important step is lo remove the stur cast upon 
this science by those who are qualilicd to know its wcakne.vi. Lei 
our theorists bend even- energy- 10 establish some fundamental 
propii.'.itioii, either by actual experiment in the laboratory or by io- 
veslig.ilion in nature's lahoratory at the Spot where the ' power' of 
the storm manifests tt«icif. It seems lo me the recent Hiiempis of 
Wcyhcr in France to demonstrate the extslcncc of this 'power,* by 
niran* of a tafiidly revolving tan at some distance above water or 
grain, show the great need of further proof. These experiments 
show what might be if only there were an enormous fan in the 
upper air, hut where is the fan ? Must we not conclude that ihc 
true explanation is now farther off th.in before, and certainly much 
farther from the present thcoriet. H. ALtEK Hazen, 

W«itIiJDpoD.Ji>l]r I. 

Determination of tbc Depth of Earthquakes. 

Tke rcpon of Captain Dutton and Everett Haydcn on the 
Charleston canhquake tSnence, a. p. 489) is undoubtedly a very 
valuable addition to earthquake literature. There are two or three 
points, however, lo which 1 wish to draw scientific attention, in the 
hope that investigation hereafter may clear them up. 

Perhaps the most intcresibg and important point in the report is 
their method of determining the depth of earthquakes. The authors 
lint review rapidly other methods. M.inct'a iiietho<l — by protract- 
ing the line* of emergence back to their meeting-poini — they dis- 
miss as 100 uncertain. Sccbach's method — used in the e::irih<(uake 
of Central Germany in 187!, which depends on the law ot decreas- 
ing velocity of the emergent wave — ihc\' also dismiss, because 
the times of arrival at different points cannot be delemiincd with 
sufficient accuracy, on account of the different velocitie* of the Iwo 
different kinds of waves, nunnal and transverse. In pUcc of these 
methods ihey propose what they claim 10 be a wholly new one, 
founded on the law of decrease of intensity; i.e.. of decrease of 
the shock<moiion or motion of Uie eiirth-parliclc, or. in other 
words, the wave-height or amplitude.' They show bv mathemati- 
cal discussion thai the place of the maximum rale of decrease of 
intensity bears a Gxcd relation to the depth of the focus; vij„ as 
t 10 t' jH Upon this b:isis they estimate the dcpih of ihc focus to 
bfi about twelve miles. In Fig. i, which we reproduce from thdr 
report, the fall of the double-curved hnc represents the decreasing 
intensity. The place of most rapid fait, i.e., where the curve changes 
from conveiLity to concavity, is the place of most rapid decrease of 
intensity. This pl.-ice was quite distincity marked. It was about 
seven miles from the cpiccnirum. 

We wish now to draw attention to the fact that this method daa 
not differ very greatly fn>m, and perhaps is not an impravenient 
u|>on, another method su(fgcstcd by Mallet in his ' Report to the 
British .Association. 1S58,' p. 102. though not used in his discussion 
of Ihe Neapolitan earthquake of i8j7 ; vii.. by means of what may 
be called 'the circle of principal disturbance.' This method is 
mentioned and explained in my ' Elements of Geology.' p, 1 17, The 
authors seem to have overlooked it- 

> Wiihcaniiuii viTc-lencth, InieiultT " unpUiude. 
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The 4«»tniction about the epicentrum of an earthquake d^-pend* 
maiiil)', perhaps, upon the aincuni o( motion, hut partly aUn upon 
the direction of motion : horizonial n>oiion bang far more dcstruc- 
uvc tluii vertical. Noa'. the whole atnuunt of ntotion is assumed 
to decrease a.« the Mjuare of the radius of th« ablated sphere in- 

creAMs (r'« ^ I ; but the horizontal element of the motion 
iDcreases as the coiune of the angle of emergence. Under these 
two conditions, there will be a certain diitance all nbout the epi- 
centrum. hcsLrine a fixed relation (o the depth of the focus, where 
the horuonl»l rlemcnl will he a maximum. This is at dd" (Fig. i). 
where the angle a( emergence is 54** 44'. In other words, the 
■ circle of principal disturbance ' is tlie b«« of a cone whose apex 
is at the focus, and whose apical angle is 70' 31'. The distiincc 
a/i of this circle from the epicentrum is to the depth of focus ax as 
t lot'Z 

Now. it is evident that in violent eaithqwikcs the destruction ofcr 
ihc whole area of this circle might be nearly the same : for in the 
central part* the whole motion would be greater, and on the mar- 
gins the sidewa>-3 motion would lit greater. But be)-ond itib 
drcle the dcsiructivcne^^ woiiM irry rapidly decrease, because the 
whole motion and the si(le^va}'s element are iHith decreasbig: in 
other wottts, if wc used Ihc graphic method, the cune of de- 
stmctivcneM would he like the cune of intensity (Fig. t). except 



po&e the spherical w.ave were cut off. not on one tide only, but nn 
both tides; in other word*. suppOAc a (hock gerwniting normal 
circular daslic waves of compresMon to occur in the centre of » 
thin plate : is it not evident that the intensity- of these would vsay 
simply inversely a.* (he r^<liu^ l'//ot')? Or. if the plane l>e re- 
duced to a bar. such waves would be substantially constant in 
intensify. 

But we are not left to general rea«ontn^ on the subject. If the 
intensity or wave-height follow the law of invert squares, It b im- 
possible 10 understand how the waves should carry so far ai wc 
aetu.ill)' find. In the Charlesiton iMnh(|nake the motion at the 
distance of six hundred miles was still sufficient to create alarm 
and to produce seasickness. Now. the amount nf motion .11 the 
epicentrum was not more than ten or twelve inches. Let us take 
twelve iTtchu a.< the greait-M motion, and the eptcentrMm a« ten 
miles from the focus. At the distance of si.\ hundred miles, ac- 
cording to the usually assumed law of decrease, the amount of 
motion or wave-height would be only a three- hundredth of an 
inch ; but if the spherical «vavc is retlecled back fmm the surface. 
and combines with the advancing wave, it is protulile that its de- 
crease is only as the increase of the radius. In that case, at ux 
hun<lrcd mi1e& the motion would 6tiU be a fifth of an inch, whkh a 
a very sensible motion. 
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that it would be flatter on the lop. and the descent more abrupt at 
a certain distance from the epicentrum. The decrease of rfesiruc- 
tivcnc&s is more rapid at a certain point than is the decrease of 
intensity. 

Now, since the intensity is estimated largely, if not whollj', by 
destructi^ cness. and ance destructivcness depends largely upon the 
sidcwa^'s motion, b it not possible, is it not even probahle. that the 
supposed place of maximum decrease of intensity is teally the place 
of ntJ^imum decrease of destnictivcncs* ; i.e., the circle ol princi- 
pal disturbance ? If sa then the depth of the focu» would be about 
ten milct instead of twelve miles. 

Wc h-ive a.-cKumed ail along that the intensity or excursion of the 
earth-panicle, or the height or amplilutlc oi the wave, varies in- 
\-ersely as the squareof the radius of lite agitated sphere {/c(^}. 
The authors as well as all other writers assume this law. Butts 
there not good reason to doubt its accuracy? The law is probably 
true so long as the wave i.s spherical ; i.e.. unlil it emerges on ihe 
lurf.'Ke. Hut when it emerges, what becomes of the energy which 
would have continued the wave if it had not been cut off bj" 
emergence? Some of it is douh[le.<is consumed in more violent 
motion, and perhaps ttiplure. at the surface ; but is not much of it 
reflected back into the earth to combine with the advancing wavxs ? 
All other elastic waves, whether light-waves or sound-waves, com- 
ing oat of a denser medium into a rarer (or vice vtrsa}, arc largely 
rellected from the surface : why not earthquake-waves also ? Sup- 



II is ven,- important thai investigations shoukl be unclenaken to 
determine the Uw of tlccrcuc of wave-motion of earthquakes. Thit, 
however, cannot be done without sdsmographs. 

While on this subject, it may be well to say something about 
Seebach's method of determining the depth of the focus. The 
method by the circle of principal disturbance, and that b>- maximum 
decrease o( intensity, arc based on the law of inverw squares, and 



therefore fail if this law be untrae, Seebach's method, on the con- 
trary, is based on the law of decrease o( relocity of the surface 
wave ; supposing, of couric. a constant velocity of the sphenc.il 
waw. I haHi-e been in the habit of representing Seebach's method 
as follows: an the co-ordinate axes A. B. C. D Ksd being (he 
earth sur^e). of the canh. let equal times Ik taken on AB. and 
spaces passed over in equal times on CD. The one represents the 
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consunt velocity of (he ^phericat win, and the other ihc decreas- 
ing veliiciiy of rhc surface or emergent wave. By oonnecting 
these points by rectangular co-ordinates, an equilateral h>^crbota 
Is developed, the centre of which Is the focus x. and the character of 
which dependsoii the depth of t he (ocui. The hyperbola becomes more 
and more triangular in form as iKc depth becomes less (as in takin^^ 
the surface at c'tf, c'lf}. unii!. if the focus is ai the surface, the 
hj'jjerbola becomes a righi-angled triangle; i.e., the surface wave 
piasses over equal spaces in equal timet. If, therefofG, i>ve plot ac- 
curately the times on /IJJ. and ihc corresponding jilaces wn CD, 
\vc may develop the hyperbola and calculate its t'enire: or cl«e by 
accurate trial u-e may find a point which shall be Che centre of 
circlo pa.siin>: through cnr respond ing times and pUccs. That 
point will he the focu^. Such is a very general account of the 
method, given in my own way. For more accurate detail. See- 
bach's work must be consulted. 

\Vc bcliCT-e that ihi-t method, in a thickly settled counir> dotted 
over with obsenatoiies on railroad^&iations where accurate time is 
k«pi, will prove the most accurate. Dutton and Hayden object to 
this method that il is important to have the accurate tinic of arrival 
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of the waw. because there are two kinds of waves, — the normal 
and iraniiverse. — which run with different velocities. The answer 
tothi» ih, that it ^^ only over a compiarativcly small are.i (hat. on any 
method, observation can be relied on for estimating depth. In- 
spection of Fig. 3 shows that the arm of the hvberbola very«oon 
becomes almost straight ; the velocity of cmcigcdce at any con- 
siderable distance becomes sensibly the same as that of the spher* 
ical wave, nntl therefore can no longer indicate depth. But nver the 
small area where the cun'c of the hyperbola, or change of velocity, 
is rapid, the time of arri\-al of the different waves would not greatly 
differ. At any rate, the use o( seismographs which decompose the 
complex earth-motions will record these different wa*cs -tcparalely. 
and thus enable us to determine the law u( dccrcjise of one of them 
— the normal— with accuracy. 

In conclusion wc would insist that we cannot any longer afford 
to study e.irih(iuakes without seismographs. The Geological Sur- 
vey ought 10 h.nc theie in riiflcreni p^irls of the counlry. The 
University of California h.is recently gotten three of these of the 
best characicf fEwing's and Oray- Milne's), which will siion he set 
up in different |>arts of the Stale. JOSEPH LeCoXTE. 

BtriMler. Col.. June » . 



The Corresponding Volumes, etc., of Ice and Sea-Water. 

Thk.se itelrniiin.^li<iiis were made in Hudson Strait thilitude 
<S*'* 33' 4S* "'"'t'l. Iimi^iiude 70* 4t' I S* we-iU. in ;i?i inlet having a 
Width of a little more than half a mil*, i am ihu* particular in 
Ipt-ing the width, because in a vcr>- narrow tidal harbor, with the 
Ice fast on cither shore, the line of flouiion of the ice would sensibly 
alter with a rising or failing tide. In this instance I was particular 
in watching for such a difference, under these opposite conditions; 
but. It present, it was insensible. 

The determination was made on Feb. 3. 1885. when the temper- 
ature of the air w.is — 3" F.; for the water, i6*.7 F. 

A hole having been cut through the ice. of such a site as to pre- 



sent any sensible error owing to capillarity, its thickness was found 
to be 1 feet 9.6 inches from surface to surface : on top of the ice 
was an estimated average depth of snow of 3 inches, of such a 
density that by weight it was ccjual to i.i inches of the iee: the 
total thickness of ice. or its equivalent, would therefore be 2 feet 
10.7 inches. Of this amount, 3S.5 inches were submerged ; leaving, 
tlicrcfore, 3.3 inches of Ice. or its equivalent, above the water-line. 

Therefore sea-water-ice floats with one pan above the M-ater- 
linc and fourteen and eight-ienlhs below, Expressing [he volume of 
a given quantity of sca-watcr b) unit), its volume, when converted 
into ice. would be 1 .0634 : and their densities as 0.922 to i .000. 

W. A. ASHE. 
Ttic ObMmterr, Qu«bee, Jun 14. 



Death of W. O. Ayres, M.D. 

The death of Dr. W. O. A\Tes, one o( the e.irly mcmbcrB of tfi? 
California Academy of Sciences, has recently been ntadc known. 

He was specially rnicrcsted in the study of Ichthyology, and for 
many years after his arriv.-il in Califoinia. in the Inten'als of an ex- 
tensive medical practice, cwitributed to this department of natural 
history by hU investigations of and publications upon the 6shcs of 
California. At the first meeting of the academy of which there is 
any published record, Sept. 4. 1854, he presented descriptions of 
two new species. Lairui pulckfr an J Htmitriplerus ntarmnratta. 
which still stand, though the generic status has been modified. — 
now H<trp< puUhra and Scoranichtkyt marmoratus. His con- 
tributions lu the ichthyo logical knowledge of the Pncific coast 
were frequent for many )'eaTS. especially from 1854, as above, to 
the year 1863, His scientific inquiries sometimes extended, though 
rarely, towards other forms of animal life. He rciurntrd to his 
native Slate, Connecticut, aljout 1S72 or 1873. His senices to the 
cause of science on the i'acirtc coast in those early days entitle 
htm to grateful remembrance. R. £. C S. 

U. S. NbC Mm.. JuDC >!. 



Cause of Consiimptioa. 

The expcrimenlal together with the clinical study of tuberculo- 
sis has established the view that there ate three factors in ita 
causation: — 

FirsL The presence of the parasite, the nibercle-bacillua, as a 
pathogenic element. This factor is nece»3ar>' for the prixjuctionof 
the disease. 

Second. Heredity figures as a prominent element in about thirty 
per cent of the cases ordinarily met with. 

Third, Mal-hygicnic and debilitating agents, such as foul air, 
sedeniar)' occupations, violations of the laws of health, and dis- 
eases, have a powerful effect, by imp.iiring the nutrition, in develop- 
ing the disease. 

Heredity and lowered vitality cannot of themselves produce 
tuberculosis, but clinically they play an important rSU as factors by 
rendering the individual more vulnerable to bacillar>* intlucncc. 

Frank Oo>;Al,DSo^, M.D. 

Biltinun, Md., Juoe tq. 



Votapuk, 
Yoi"R correspondent. ■ H. T. P.. in your issue of the J4th of 
June, asks (or information about V'olapbk. 1 can refer htm to a 
most interesting article upon this suhjcci, which ap|Karc<I in the 
BuUeiint dt ta Soeittt li' AftlArcpalogir Jt Paris. 1885. pp. 317 - 
321. The article is by M. Kcrckhofis, who has published the (ol- 
Imving work. "Cours Complet dc Volaplk.' par A. Kcrckhoffs 
(P;iris, 1886), and cont.iins a sketch of the structure of the lan- 
guage and tome interesting information about its prospects, prog- 
ress, etc. A. F. Chamucrlain. 

ToroDU), Judo aS. 



Queries. 
7. Deaths anu the Tide, — A physician iiiing near the sea 
states thai during the past five years he has noted the hour and 
iDinute of death in ninety-three patients, and everyone has gone 
out u*ith the tide, save four who died suddenly by accident. Is 
there any other evidence 10 sustain this statement } — D. 
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ACm PBOSPMTE. 

A liquid preparation of the phos- 
phates and phosphoric acid. 

Recommended by physicians. 

It makes a delicious drink. 
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phlet free. 
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BOOK-NOTES. 

— E. & F. N. Spon, New York, announce 
as in pneparation ' Hot-Water Supply, a 
Practical Treatise upon the fitting of Hot- 
Water .J^pparatus for Dooiotk and General 
^^I^poM»,■ by F. Dye: 'The Kitchen Boiler 
and ^Valer Hpcs. a few \Vord:( on their Ar- 
ran){c(ncnt and Management, more Espe- 
cially their Treatment during Frost and how 
to BToid EipIoMons,' by H. Grimshaw ; and 
■ Notes on Concrete and Work* in Concrete, 
Especially wntien to assist Those eng^iged 
upon Works,' by John Ncwmaii : and as ju«l 
published. ■ Buchanan's Tables of Sijuares, 
containing the Squares of Every Fool. Inch, 
and Sisiecnth of an Inch between One-Six- 
teenth of an Inch and Fifty Feet.' By E. E. 
Buchanan. The author w-orked these ubies 
up for his own uk in calculating, and. after 
havinj; had them in almost constant service 
lor sU months, determined to have ihem 
printed, thinking that thcj- nii);ht be of as 
much benetit to oihcrt us they arc to biin. 

— Under the liile of " VilLige Types,' 
Julian Hawthorne will present, in TMi 
Amcrt'tan Afagastnt for August, sketches 
ol the more not«l ch.iraciers th.it are UHialty 
to be found in our frniall rural conimuiiities. 

— Recent methods of education form the 
subject of an essay by Col. I. Edwards 
Clarke, to appear in Ihe n^ti number of 
TAi AtHtrisan Magiiaine. 



Calendju* of Societies. 



Natural Sfirn^* Aiittiati^m, Staltm ftland. 

Jttmeil, — Williftin T. I>»vi*. On ihe dis- 
evnjj, 9n May >9, oi Cifmxlit oehrsltma 
growing on a Sacd-Onne; Jame* Kaymond. 
On .\ddiiion* to the I.bt o{ Biiils knuwn t'l 
breed on Suteit liland ; Arthur Hollick, On 
an AdditloBfll Oik for Staien Itland : Ut. 
Carroll, Eahibition of a Caldf* Ciystal eon- 
taining ■ Small Hubble, 



PuUlCBtloai Hcaived «t BdlMi'a Of!ic«, June 19-ij 
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Nkwa.k nsrchsni uid mutufaciurei and Xnr JaMey 
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MAP-MAKING. 



All publishers or others de- 
siring to have maps made, 
cither from relief plates or by 
lithograph, should write to us 
for estimates before placing 
their orders elsewhere. Any 
work entrusted to us will be 
carefully made under the super- 
vision of our geographical edit- 
or. Dr. Franz Boas. 

N. D. C. HODGES, 

Publisher of Scieme, 
47 Lafayette Place, 
New York, 
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Electricity Treated Experimentally, 



Fr.r tlic u« ot Sclijiii .iiiJ SludeiHv- By LnltlMUS CUUUINC. 
M.A.. latf S«hoUr of Triniiy Collvgc, Camliridee. AMitisni Matter 
is Ru][bf Sc^nol. Nor Edition. Willi 3j3 (iTudralion*. Croira 
Stro. ti.io 

'Mr. Cummin^ hA« srrAngvda »BI.t>fwk ftf ccm-eoifbi ttB*, ambracina lti« ^IfitHi. 

tm phouaoieni ol clorinciiy and maanoiitin, with r<r«tco« to iht liiiM tbeoiWf. 

' •■• »■ matt wpnxrwl IsniHof apiuimtii*. Tli* •■plaiikiiau in elw. ih» illuiin- 

lliiai ail 1.11 li ini1 t't iiiiili inn I iKaiiipTo >ra nuinatDUi, vwitd anJ rduoltvc. 

TWb«(>kcuib*ibeiWishl)mranin«iidid far clui uw,iBd(nrpurpn*«tof r*l*r*ae4." 

"Th» txf■\as^^iB^lt an rrnisrk*lil]i- cImi . ant) Ihrleii ii lurili«r nfltinti bf mamf 



'TlikMafiyidba'it. Mr Cim 



. . Lifliminc hAt tucfffilal In vrit>n£ 4 wnrk on vhAt 

tuiy W eallMMi uilbnuiiol Luilt. Mlilcli euibe uodcnlaed by imyon* vilh ■ full 
tnmriedfft nl (rithntili:. He <rvrluiujl nunir >iiie^iaii», unl, i^ai it T«ty dnmnlc. 
ai««« nanr fxiaplM !□ be <rI^rll«l cut tiy Ihe mxltf. * * The honk ihoiilc! ae- 

On the CODTftrsloD of Heat into V&rt. 

A Pricltcil HnnilhooL; OM IlRat.Kngrnn. By WlLUUH AMDUt- 
BON, M.lnvi.Cl!:. Willi J5 llluuralloni. Crown B<ro. 376 plget. 
clu4h. I'ricc ll.oo. 

faarm.— Til* CaunctI n( iht Sociviy <>( Am and ManurKiui*> Imriicd ih* Au- 
thor '>J ihii wn>h 10 ilalircr » cviinc of Ifclum upon the cnnv«nioTi of hmt into atcful 
w4iW \ &nH in accantaiK* Tiib tkl« r««iluiinit ifar coun4, whicb livmfd th* fnvida. 
iiaa lor ih* prawBl wDcit. wu iMivond id iIm ScMion of iSflt-4< The object ol the 
iKiiin* vit to (npolana* ih« dectrin* Ihai. re h«at.*nKin»< 1^ nMk (inn ami <i 
due to the connraioB al ihc dioIcciiUi nalioa ol bcai iaio the viaibla tnoiioa wbidi 
ll «atde«iratf mfp'odiK*' and fanhtr i« ilimtnic b* nimorau* prwlieakl •■ainnkH, 
llMapptUabilit]rotih« il4<irin« of Sodi Carnal to delSniDjt ib« linuii niihu a-hicb 
hwevteaeM in ih« wononucal wi'iklag i>r lMat.«nslnet wu poMihle. 

fa ilka haft of laakiM tW« madcm vicwi *ith r«4p«ci l« tba JcikiAol hcAl nfirc 
Kil and practiol, ihe Aaitirir xl.iiiml Ihc HKiliiid ol ■orkinc »ut hi* inxtiii^iiaM 
tj mta aa nf nt rtat ml tTnmfTti, in'i "^mrnrm ili« nwilli 4rUb Iftoa* obcajoAl \m 

aenialpn«iwc< 



TI16 Storage of Electrical Boergy. and Researches in the Effects 

crratcil h» Cutib'tils ciiminriinj tjjaniit}- wilh Hik'i T(osj<w. My 
Gaston Hlaxtk. Tranilaied Irom ih'- Kreaich 17 Vakl Bsuroan 
i:i.WKIX(of Rlirell-Pirkcr, lAX Wilb rortrail, and S9 llluitra- 
tionv Sro. p|) vii.-i68. cloth $4.00. 

The wark i< 4rvid*d tnto lu p«ni J 

TWfini coiBfinu* ■ dMcripiicHi ol iha tipoilaenu ottd ippualu* kao*D lat 
accuDulalitig or tran«leraua|| iIh «Ewr^ of ibc tfljtkic boilicvy bjr noaas ol accvfidiuy 
currenil. 

The tccQod uil coataiaa u caumcr»tiQn «l the ■pplicaTiom tovbjc^ thctc e«. 
p«ri»cin» hat* Men piM. aad ot other* which oiifhi l>c larTicil out. 

Tha Uiltd pan ivlaica to phenonuiu »b*c«TOd wiih itif iHc eurrenti af hlch ■••uiaa 
obtained by ncana dcMrJbed ia ike Cnt niri. 

Thr foiirHb put troalt al ualopn wWh (hCMeilocU Mem to pmeni with ma 
■T«at naiuriil pheoonMna, ftod ibe ialerente* Jrann Irom iliern ta order to ^jjUa 
llioM phenoinnu. 

Tlie lifih inti embruct the deecnplinn and Muifr at tbt •■cet* uf a n(w appuMDa, 
by mcaaa ul Hkicb we have tried lo iiaotlorin, in Ibe BO*t oamplete sua nu jxiaiible, 
4yMialc "I'a •taiif alKtriciiy, dbilocuUhed by Ihe name ol rheoiiatic nuihiae. 

The tilth i> rlc-uial loa coiideecnunHtaiioii <A analocies vbich (he dtctncat pba- 
aeouas pmeni witlt tUccuptsdueidhy Dceluaical Kdoei. and to ibc inlerencai 
dnxrn frujD ilicm a> (o tK* naittn af elr^trkny. 

lajticto and Dynamo-Electric Haebines, vith a Descrtptloi tf 

Electric AcciimuUlots. A Practical Handlionk, with use of the 
l^rman of GUcer de Cew »d Edition, rnUrerd. With a PtefeGe 
and an Addiiional ChBfiter on ih« Utesl Tr|>» of Machine. Hy 
W. B. F:ifON. M.S.T.E. With Qg Illnainiioni. Crown 8vo. pp. 
xl.313. cloih, Ij. 

liotes EmbodylDg Recent Practice lo the Sanitary Drainage or 

Butl'.liiig-, mill McaKiJiu;!* u:i :li= Av'pr'^Mii'ali^ Ltiit •>{ I'lutnbing 
Work, bv Wm. PavlCbrhaud, C-K, Conmlting Engineer (or 
SKnit.ir^- Wotlci, New Vvik Cliy. iSmo, boartlB. Price, 50 cenla. 



ORGANIC ANALYSIS: 

Poi Ihe Q'uliLiii-c atid QuaMitativc Anatvui ol Ontai 

<trd(j roMeaic Kiitsmiiuna (or Pela»<u ; and Hlcoicntarv ( _.. . _ ,._ _. ... 

AiMk«rCi| "Ouitii.<> I'i rruiiiudie Orieote An«ly>u." '*Qualata(t'c Cbeatica) Aaalvali." Fk. 



Svo. CLOTH. ILLUSTRATED. ABOUT aoODD- 

A MANI.AI- OK THE LiESiKlPTl Vt AND ANALYTICAL CHEUISTRV OP CERTAIN 
CAKHIIN C<tMt-OU.<;L>!> IK COMMOV USK. 



Oriaaic Uatcriala ; CeanenMi and l^annaecaiiul Aiuya ; The EiUBitlon of tnpuritiea aDdci Autborded Stand. 
Icnentuv Orcan^ AaatytM. By Aiaarr B. F«KiCr>TT.DIim:lofof iheChemleal T 



Laboraloey it, the UBiwemty ot Micfalita*, 



D. VAN NOSTRAND, Publisher, W. H. FARRINGTON. Agent, 23 IVIurray and 27 Warren Sts., N. Y. 
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Mann's Reference ludexes. 

H T«j want 10 leara Any iXtMg pbmii akv VL'ttjacT 
*Bncl rnquiiy, villi Afiy (si.>l nnli fa> nlimale of CDM nl 
■aWR. loll: I'ICKUXN MANN,WAiHii><iT<)i<.I]C. 



TraDKii)H«BnJ inntiiitinin fumiihtil, 
ciieulM* fret. 



EiplinsMTy 



THE LAKE ACE IN OHIO: 
Senc Epltadea iturtni th* IUu«sI o( Iba Naith Anxri- 
cma lce->h«i (*ilb cdIdcciI om|j»1, E. W. Clavkiilk. 
B.A.. KSi:. il^ntl ), F.<>^, cic . will ifimr en Auftui 
■■I. 
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QUSTAV E. STECHERT, 

B38 BroadwK]r, New York. 
imperUr of Srienlific B«oki and Pfrioditatt. 
Branches ; Lclpsiff. Hospital SOf. 18 : Lon- 
don. Sft King Willmm Ktr.. Htnuul. 



The Travelers Insurafi«e Company 

ii Hutlerd.C>Dn.,or(*iiuBJ iS6«,»iki bolh Li/t 
Palitin uid Ateidtml Palidii. Unly laq[« ucidanl 
GonipuT ID Amenci. Onty $5 ■ )r»rM pmfvuioniil 
■ad liiuHicm min for och Siaw inursn-jc. wilh %% 
w«*Lly tndtfinnity. Kat pwcl pulicf- hoUlert nenljr 
CiijMCMoa. All pslicin non-forfaublc All clum 
paid, wliham duMUBt. Mid innfdiauly an i«M[pi at 
ulufKtory pn»(. 



MAP-MAKING. 



All publishers or others de- 
siring to have maps made, 
either from relief plates or by 
lithograph, should write to us 
for estimates before placing 
their orders elsewhere. Any 
work entrusted to us will be 
carefully made under the super- 
vision of our geographical edit- 
or, Dr. Franz Boas. 

N. D. C. HODGES. 

Publisher of Sctmce, 
47 Lafayette Place, 

New York. 



JAMES McCREER? & CO- 

[NVITE PART1CUL.\R ATTENTION TO 
THEIR GOODS SUITABLE FOR SUM- 
MER VACATION WEAR. THEl'OPULAR 
KNITTED TUXEDO SUIT FOR LADIES, 
MISSES AND CHILDREN HAS NO 
EQUAL; IT IS LIGHT IN WEIGHT. 
FASHIONED I'OR COMFORT. AND 
.\DAPTEU FOR THE SEA-SHORE, 
YACHTING AND LAWN TENNIS. IT 
VhlSTS OF A SKIRT. BLOU.SE. CAP 
\MJ SASH. COMPLETE AND READY 
TO PUT ON WHEN DELIVERED TO 
THE CUSTOMER. 

FOR MEN AND BOYS THERE IS A 
VERY LARGE ASSORTMENT OF THE 
FAMOUS MACKENZIE FLANNEL NEG- 
LtGE SHIRT-S AS WELL AS MANY 
OTHER KINDS OF WHITE AND COI- 
ORED FLANNEL SHIRTfi AND WAISTS. 

BROADWAY AND ELEVENTH ST., 

NEW YORK. 
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Thf Amartoan Investment Connpany, 

nl i- mmiT'riiire. \'.vii. »irf. i d«i.1-.jd capltfti Of 

SaOO.OOO. surplus $75.000, ^'itc. iir.i 

Man^Aj^ Loafi* driiwiit^ &QV9n i^cri-mt., Wlh Piinci' 

pal and lnirn>i fully guaranteed. Al« i p.r 

c«nt. a^-iYdr D<WntiitT l^-.tn^^i ««ci»c^ l>y 103 per cvrtt. 
o( Am Man(i(e Ldini held in iruu hy ikt Mer- 

o«ntlle Trust Company. N.Y. iynnM.t*t- 

■lAcatei ol depull loi (Mrtedi uniler one year. Wriic 
r>r TliII inrnrniallan ind mfaicnccK tn iha cnnpanir at 

I 50 Nassau St., N. Y. A. L. Onnttar. Vice- 

Pm_ lliJ Uii^clil M*ii*|tei. 



DIAMONDS. 

A vrr)' Urtr dock .iiid ^*\ thrifty of dunkmidt cou- 
lUtiil^ nn hind. An ftuonrn«nc will bt hbI lor taanilw- 
liein in itiii div ta vioinily vhHi reliable BUlitt dMire 
ii WALTJIAM WATCIIES. RICH JEWELRY. 
FRENCH UAkBLF CLOCKS. RKONZES. STER- 
LING SILVERWAKE. ETC, 

i XIAIPEN LANF.. N. Y. 

STUART & SHEPARD. 
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GLUEI°6^, 

Tlhl hr^mrhl * \'-^ M lllllT»l£yT*r«pTlT>IU» l*< III I '^*'^^ 

\tr iMsihr-. R'n«Fkt-< inn THE ONLY GEKUi^E 



RUSSIA CEMENT CO., ^I'i^^^fA-- r.«» 

Tlinnii tlbiiT* nil' i,i«.i| \i\ II, n Siiilltiitii|i1/iii liisllluM 
a£ Waj.hikktflou Utt Alt If* te^-rV nl iihitiiiiTbiiff Nt»i>.'1- 
mrru^ — i^y Uif fiir«'i*i-iiiii'<iU Amojin^hniiO J>i^i>Actri^''iil 
KulMhiiri. tiy Ui» PiiUmim Pnlii>--n Cur ra, Vmmu Jfc 
UariIIu i>i)tau Aiiit llauu Col, anil Iir Ui<iu»atitl>ol 
nml-'liiAii iiiaiiiir*:lui->Tr» and intoDaiiii* inrnudhoul 
(bi- TyiM, tor »11 MU'Ib hJ Hup »ork_ l'i(pinpiiui.'ej 
5TlltiN(i!-:sT ADIIBSIVK ISNdWN. *)i(I 111 ilii cniia 
for mpclkKDln ami nmntcur*. &111I Id IKiltlo* tor 
fMntlr luc TIio UiUd iiUiuiUtj ta\il bniirrrn Jan., 
UK, Mi4 Jan., ISA. U all pu-ta ut tlio wurlJ 
■moanwd lo orarV mim.mv BorrLn. B<? surv nud 
get Itia pravJna LsFac*^ iii»d« oiUir br RcUa 
■.'IKSK* CO. 
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NEW MAGAZINE-THE SWISS 

L>«io»ad tv » |u — dlw a Im nf PQACC 
nF.l.jr*MauH^fclttp*i>pU. ICdIBad vn vOv 

lit llkKt.is U. Uil-Ljilir. l*mKl*«i a( tba *ii.m1i titt 
;»liiin. and ■iipcotiliui .'a. .Vlrkul ■ aa UiaoHoulMM*- 
tiu.oliiiubndr. IliuiT^at. KiiKPt*Mp(IOoaalfcar» 
.«D(. for lF^4l ■ubw^rAihm Fori nnpiha. 

.V. O. O. BODOBB. n)ia.uaBh 

Hand-ID tbla mamliM tflaftJMla FlaM. Haw Tint. 



SCIENCE. 

AN ILLUSTRATED WKF.KI.Y JOURNAL. THE 

SCIE^~CE COMPANY. UWNERS AND 

rlJ8LI><UKK:>. 

Orncm and UiaacToai^ — D. C. Ciuiui, ol 
Baltinion. t'ttidtiii; Simom Niwoxti. ol Waihintton. 
I'iir-PrjiiJtuli GARMMitG. ItniinuBft. ol Wuhiii«ioii; 
Alcx. CuAHAH Bai.1, lit WuhinelDD ; (I. C. MAisit. 
«t N«w If »v«o ■ J. W. Powiti, of WutiiBflan ; W. P. 
THon-niocm. o[ Nrw Vaik: S. H.^voosa. of Cm»- 
brtdn. 

SCIKXCE appain cvtry Friday. V^lumu fcefln n 
July and /anuarj. CsDi mimical ion. will be wclceoud 
Ifain any iiuarlvi. R>rn:i(il rn>nii«:Rpu «ilJ bt retnnwd 
10 tht uiihDTi only whon lh« rcqufcUw ainauat ^ 
pcfliJB* ■nompqciifi iho nunufacnpl. 

A4dr«aa aJl G«rieBpoDdenee (o >> Q/-i].'»r-p " 
«T Lafayett* PUec. New York. 

Sir MCiiPnuNl.— United Stain and Caaaiti. |v.w > yeat. 
GteM Britain and Cnnpt, I14 a year. 

ADVGRTISIKC RATES: 
I fugc t liin« ,...,.... %fo I 

W r^* I 1™ ii o» I 

fi Pifc I line 10 oo 

t* PiKe 1 lime j on 

Kur imiill ailvertiuRieTiU the ma wiD be ij mbH 
pc* line, wiiFi di.couhlA far ci>ntiT>u*d inwtrlion.- I'W 
I'tfumiaiKm ibiiul in«ul jHniiiont or Inma lime coo- 
inu:i. ..IdiA K. C. EVKRINCIIIM, Uina^t, Ad- 
irctitiiiiG Dcianmcni ot Sanca. 47 Litayctie Ptiea, 
New VnrliClly. 

AdFtrititmrHti ■■»■( ** acrtflaUt im trrrj nt^t. 
Ctff ff-m-tJ tttti* WtJrtfi^iajt to y^..V. 

SCrf.XCf^ It iril/rrt la Ihtit vht mJ^trliit im It, 
»i Irmt ai jHifrrhifmtnf cfittiwuti. 



FOR DYSPEPSIA. 

Mental and Physical Exhaustioa, 

Nervonsness, Weakened Eiiergj, 

INDIGESTION, Etc. 



ACID PHOSPHATE. 

A liquiii |>re]i.iration ut che phot* 
phates and phosphoric acid- 

Rccommendftl by physicians. 

Il makes a delicious drink. 

Invigor.iting and strengthening. Pam- 
phlet (rcc. 

For tale bj a1) dealers. 

RUMFORD CHEMICAL WORKS. 

Providence, R. I. 

t9~BBWARE or IHITATlOirft. 
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CHESTS! 

PHILfiDA. 



CVC-.SI. lk5BI^ 

OPtHA.MAniME t, 

SCVOLAESCS 

I tRANSITS, LIVELY 
Dnitvoia niTKuMKn 
, uirnosesoEs. 

|M»r.ic LUNTIRNS 

! PNOtotOAPHlC; fc 

VTIENTIFIC; 

ctacnip HON 

CUttlCALS ETC 
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The NtUBER or accidkjcts which occurred on ihe 4ih at Jutj- 
of the present >-t:ar was very ercai. In Boston, iwcniysct'cn tn- 
dmduals applied for surgical aid u th« City Hotcpitnl, nrul nine 
betb are occupied by injured persons. At the MM&achusctts 
G«nenit Hmpiial ihe numtier it; nearly as gnat. In N«w Yorit and 
in Brooklyn there were also vcr>' many casualties mote. If a de- 
scription could be given of all these injuries, the picture ^veuld be 
an appatioK one. One of the saildest si^ls wc have ever seen was 
that of a de:if-n)ute girl whose clothing (oolc Are from a burning 
pock i)f firr-crackcrs which she carried in her pocket. Her back 
was so severely bumi-d (h.i( she was compelled to lie upon her 
face in bed, and take her nourishment Iromt a veuci wfaile lying in 
this position. Three days after the receipt of the injury'. Rhp de- 
veloped lockjaw, and die<l in twelve liours. 1 1 is to be hoped that 
the time is not far distant ivhen ihe present barbarous method of 
celebrating Independence I>ay will be prohibited by law. and the 
prohibition enforced. 

Dr. Samuel Skxton has coniribuied an article (o (he 
Medical fteeofd on (he subject of boxing the ears. He has upon 
his records fifiy-one cases in which Ihc ear has been injured by 
blows of the open hand or liK. Of ihesc, thirty-one were mates, 
and Iwcnly females. Of the males, thirteen had Ijccn boxed upon 
the right car, thirteen upon the left, and three upon boih cars. 
One was kicked by a companion upon the left car while bathing, 
and the right ear of another was injured by havwg the head 
\iotcntIy squeezed between the hand.« of anuiher penun. t.H the 
females, fourteen were Mnick upon the left cat. and six upon the 
right. Five of the women were assaulted by their husbands. Of 
the entire number, eight u'ere boxed in play, fcnjr by school- 
teachers, two by parents, and one. a fervent lover, by his swcet- 
heari, Several cases occurred among pugilbts, and others were 
dtK to assaults and brawls. The nature of the injuries varied to 
a considerable degree. One had inflammation of ihc car, with sus- 
|i*cion of intracranial trouble. He had had a running of the car for 
twelve years, following a blow upon thai organ. This patient 
subsequently died of brain disease. In another case the ear became 
inflamed, and the hearing was very much impaired. In still 
another, the patient was .itapped by his falhepupon Ihe left ear. 
Immediate pain and deafness followed, with a bloody discharge 
from Ihc car. It was three months before this case recovered. 
The dangers to which Ur. Sexton calls attention are &o grave, that 
parents, teachers, and others should never punish those committed 
to their charge by boxing the car. 

DO WE WANT AN INTEKNATIONAL COPYRIGHT 
WITH ENt;LAND? 
The agitation for an international copyright with England was 
St hs topmost vigor just fifty yeara .igo. It is gi)tng on to-day 
with precisely ihe same vigor, promoted by the same interest, but- 
tiessed by the same arguments, as ai its beginning. Dul meantime 
the »iuation has changed. In 1837. when Htnrx Clay cham- 
pioned a bill for an Anglo-American international copyright in the 
Senate, all our publishing-houses printed English books without 
going ihrough the lomt uf asking anybody's permission. All of 
nurtnagatines were 'cruisers,' using the matter ihcj* found in the 
English monthlies .\nd quarterlies with de.tpotic frreilom ; and the 
tjucstion. 'Who reads an Anirrit-.-tn 1>Qok?' was ansivered with 
practical unanlmtty by our mv-n countrymen. " Nobody.* 



To-day we are on the ere of another congressional effort lor a 
hill pn»-idi[ig lor an A nglu- American inteniaiinniil copyright. But 
what IS now the situation ? Our publishing-houses publish English 
books as fast as (and often earlier than) they appear in Great 
nritain, cither by purchasing advance il>ecls of the Brnish pub- 
lisher, or reprinting by license. And our ntagatines find plenty 
of suitable material offered them at home not only, but quite 
too much, and so rather discourage voluntar>' contributions at all. 
preferring to invite contributions from parties chosen by their 
editors. The exceptions to these propoMtions are insignificant; 
and, e*'e« were they larger, they would still be extcpiinn*. fmm 
which nothing but the rule can be argued. The only diflcrencc 
between the agitation of to<day and the .igitalion ol 1837 ts. that 
io-<lay we arc told that the reforrn is desired because American 
authors are suffering lor it. and because the absence of an Anglo- 
Ameriean copv-right cheapens and discour.iges their work ; and that 
it is thcrefofE unpatriotic to further deny it. 

Do wc want any more books than we have already? What 
branch of science, or literature, or art. is suffering? From what 
(juartcr comes complaint of a dearth ol books ? Courts are estab- 
lished for the trial of controversies between man and man, Were 
there no litigation, there would be no courts. And yet one of Ihe 
hom-book and capital maxims of court is, that ' it is to the interest 
of the public that there should be an end of tit^tion,' — a masim 
which is inler^ireled to mean that compromises and tiuietings of 
actions between parties (statutes of limitation, or any discreiicm of a 
court (ending to discnnii nuances of lawsuits) will always be en- 
couraged. Are we not coming to the lime when lime will be 
some such a paraphrase oJ this maxim as that ' it is to ihe interest 
of literature that there shall he an end to books ' "i Certainty the 
gmaning columns of our book-stores begin to bewilder us Mith 
their profusion nf Irterar)' wares, and sugge&t ,1 question as to how 
much of all this mass is, after all, literature. How much of it will 
be on these shelves a year, or even a month, from now. or wilt have 
been packed down in the cellars below, or turned over 10 the 
pa]>eT-stock men in the Ann Streets of our great centres? 

if it should pro«-e. for example, to be the fad that a couple of 
doien men in the United States do all the writing for our American 
magazines, whose business would it be. except that of the public, — 
who buy ihoae niag.izines or not, entirely as they please? Maga- 
lines are not edited, have not for the last ten years been edited, as 
of old, by roluntarj' com ribu lions. The editor knows what his 
readers want, and writes to employ just what writers thej- want. 
He saves his reading of manuscripts, thus conserving h'ts eyesight 
as well as his judgment. If Mtme of our mag.uine-ediiors M-ould 
Just once print some of the manuscript they do receive lr«n \-olun- 
tary correspondents, — jusi as they receive them, with the orthog- 
raphy, etymology, syntax and prosody, punctuation. .iJKf so forth, 
precbely as their authon send them. — I think our public would be 
cowinced that the editors arc righi in the policy ihey |>ursuc. And 
I do not suppose Ihe magaiine-purchasing jiubbc would very 
largely clamor lor a second effort, on the editors' [lart. to ■ rt^ogni/e 
voluntary contributors.' Add to this the fact that a large percent- 
age of the voluntar>' contributors 10 our magaiincs.— convinced that 
a conspiracy emis among all magaiine-edilors 10 reject their 
manuscript,— 'get their blood up.' so to speak, and print at their own 
expense in pMmjthlei or book form, and we derive some idea of the 
causes which are at work to load down our booksellers' counters. 
It seems to me that the world of readers will be more apt to ask 
tor a law which wilt restrict, rather than for one which will in- 
crease, tlie publishing of books: and that they would look let* 
askance at the proposal for an Anglo-American copyright Inw if 
assured thai it would curtail, rmhcr than exaggerate, the present 
deluge of printed and publt*hed inaticr. 

Anol her chnngcin the situation sincelheeariyagiiat ton fnr English 
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I cnpyTight Kb In the tact that tftc daalf i ieir « p «pef . 
whkfa Kli ftv a ci»|4v cf ODppert. it on bngcr nocty a bolktin of 
iW ulcfrapUe Mm aad marlcM tpons. bat fanshe* duiy a 
ynhini of mjhif wuHcr with which the baofcMlkr mat compete 
■00110' or laier. Add to ihtt (we caa go on Khftig here (or » taog 
Ubw )nl} thai the vliclei ia the 6<w«papen and the pniodicalK a( 
■OTC tntov ^■'■w wfll SBfi^ be pHnted in book form ; m4. if twH of 
paiWHail rahc » itrf Ivse percentaKc of ihem wtil irmc at ihc 
une dk^MMttkm by reason of the eaOecihre ptide of the authors 
<" Bjr requcat of numerew frkrub who dcair* m m« ihem in mofe 
pennaneM (oem." b the ocrcMvpc hercj, — and the prospca lor 
mon boohs than wr need woo txeonwa bewildering. And these 
book*, too, arc bound to be diUtiinn* of other dJubons ia UMnUna- 
Ikm : for the onipnaJ atom which is to be added, m the beat can be 
bm vnall compared 10 the vasi ceniune^ of Ihcialure behind each 
Mttcsanr boojc 

Now, b all thia maze of thiogi, the poMither is reany •» <he same 
pOilUofi aa the ediioe of the magaiiDc. lie ran bring out the un- 
tiled nuniMcripts of Mi (encm-countryineii, and run the risk of 
ttViitg emugh copies of the venlurc to }|;tow rich therefrom ; or he 
can uke the Eogtiah liooks whkh hr knows will sdL whidi ihc 
MWlpapen and perkxlicaii of the world are adrcniung for him. 
Md AM no r(ak. ff e avoids the «z]>Mues of pfoof-reading and cor< 
rectjon by liuying jdvancc ihecti ; and siiKc he publiihc» for the 
laroe reaton thai aulhora wnte. — to accumulalc a competency. 
and meanwhile to luppon himself uaiil he does accumuUie It. — 
we can hanlljF blame him, because, already once m print, the 
aolhnr or owner of the English book can deal with him on better 
terms than the American author. 

In aniwcring (he <|ucttion aa to whether we really want an intcr- 
natiooal copyright. I should like (o considrr it under two proposi- 
Hons; lumely. (i^ wtwilier our own authors need it. and <a> 
whether the British itulhors need it (and, if yea to the bller, how 
wc can give it to ihrm at all). In answering these questions, t 
would like (o prrmisr. flrst. that persotuliy 1 am in favor of an 
hilemalion«l copyright with England; that [ am not only in favor 
d bW tome yean ago Labored hard to secure, one (at my own 
cap ense). and contributed money to assist the labors of otfiers in 
the »ame direction. Nay. further, I once devised a plan by which 
a case should l>c consinictcd, like the cdehntted greenback case. 
wherein an English citizen should write and publitti a book in this 
country, an American publisher pirate axMl print it. and the English- 
man begin an action fur the inlringoncnl ai>d an accounting : and 
so go up to Ihc Supreme Court of the United Stales on the question 
whether the Constitution of the Uniinl .States by iis esact words, 
or by any statute enacted by vmuc of such exact words or grant of 
power therein ckplltcd, did forbid, or deny in this ^nglc instance, 
the natural right which every m.in has to his awn. — to his prop- 
erty. And I may add (in self-defence, lest what I am led to say in 
this paper nuy look an if I am of different mind now from what I 
was then) thai I believe the abstract act of printing for gain, without 
license therefor, of literary mailer one has nut produced and which 
belongs to another, is larceny, pure and simple, and therefore 
whbout color of moral excuse. 

Let us examine the second qttettion. as to the Dritish author, 
Arit. If an Englbhman brings his horse to this country, it docs not 
become the less his horse. If I break in u|>on that Englishman's 
staMea and apprupriaie that horse, it is horse-stealing on my part ; 
and If 1 use the horse so appropriated, and cam monc)' by using it. 
and present the Englishman with a portion of my winnings. I am 
none the Ins a stealer of horses. Similarly. If a publisher takes an 
Engliahman's book without the Knglishman't consent, and pub- 
lishes it, he has appropriated whiit dues not hrlong to him : and if 
the bduk so republished »c1l. and the publisher presents the Eng- 
lishman With a portion of the proceeds of the sales (or with the en- 
tire proceeds, lor that matter}, the fact that the publisher has ap- 
propriated what docs nut belong (o him. and so committed an 
immoral act, is not affected in the least. But, unfortunately, it is 
one of the accompanlmcnls of the curse of Adam that nations niust 
legislate for Ihdr uwn people, and make treaties with each other on 
only the one principle, the selfish principle, of expcdicnc)', — of what is 
ejcpedienl la themselves anil to their own people. Indeed, no attempt 
has ever lieen made, so far as I am aware, to maintain nations on 



piadyin«ralsTwaad». NoBaCMBlhattaiaawxreaf^aabeiivnitadal 
by a foreign tot, has said. ** You are right, we asc mosaDy wimg, 
Ihenrfore m wdl not fight you : take oar natiaa. we barr erred, and 
dcsarve lo kxe oar boiB«a.~ Aad. M go a Snk ftother. ao nalioa 
that I an aware of has ever enacted laws for the benefit of citiaais 
of anodiBBatioit. or enn for the benefit ofacenaia class or guild, or 
aasoeiatinn of cittiens of aaotber natio*, limply because il was awr- 
alljr right thai such laws dmild be passed, orbccaoscthc dtieensoC 
ihai ameu y , or dam, or gnUd. or aaDdaiiaa tiictcal, had really a 
moT^ righi to aaBMthJiy which the bet that din- wen not dtiuws 
of the nation enacting the laws had theretofore withhcU from then. 
Could or woald the British I'arliameoi cnaa a law tor the benefit 
of American statesmen, or American Jawym . or American ph)-si- 
dans. withowt the comrDcal that ooe man was as good as another, 
and thai if ParSamcnt prapoacd to give American statesmen, or 
lawyers, or ph y sic ians , equal rights with English subjects in Eng- 
land, the law should be for the benefit of aO Americans, whatever 
the ptolession bjr which they earned their bread, not for a single 
cbas thereof, (jnce the Law shouM be no respecter of penecui ? 
Clearly, the English author can only petition the Amrrican Congress 
for a statute of Anglo- American intcmatuoal cnp\Tighi on the 
ground thai he ts a man. and thai it is wrong 10 take his p ro p erty 
without his consent ; and the only aiuwer to that stalement will be, 
that the laws of national expediency do not. prima fa4U. permit a 
nation to pass statutes to secure speoal justice to a special das* of 
aliens, althoi^ it is equally true that no civdoed nation denies 
equal justkc under its geocral laws, to any man by reason of his 
alienage. 

Second, so far as the American uMhor te concerned. I apprehend 
that one reason why Congrea cannot pais a statute of Angio- 
Amcrican iniemaiional copyright on the pcbtioo of American au- 
thors is because Americans can not lor at least because they do n«j 
present a case, or at least a grierance, upon w hich Congtvw can act. 
Legislatures in constitutional countries can no more enact statutes 
than counscan find judgmentsor is?it»- decrees, without a statement 
of facts, positive and Specbl : neither the Legislature nor the court 
can act upun merr generalities. And generalities are all that our 
American authors can present (or al least have so far presented) 
to Coryrress. When any 00c. or one huivdrcd, American authors 
can show to (ingress that anybody is being specially damaged by 
the absence of such a statute as they pray for. then the time uill 
come for the thmving to be legi^ated upon. L-rt the petition recite 
that A is, and alwa^-s has been, an American author: that be is de- 
pendent upon his trade or profession of authondiip for his daily 
bread : that he cannot earn any monej- for his authorship tmless he 
can secure a publisher -. that he cannot secure a publisher, although 
he has made every effort in good faith ; and that he is informed, 
and believes, thai ihe reason why he cannot secure a publisher 
is because Congress has hitherto negkcted or refused to pass 
a statute enacting an Anglo-American international copyrighi. On 
such a showing as that. Congress could act : could appoint a com- 
mittee to inquire Ihio the facts, .wd, if found as stated, report a bill 
for the relief of A. But t-i il not the fact, thai, while anyitumbcrof 
American authors are willing to sign a round^nbin at any time 
(or an Anglo-American international copyright, no single author 
has ever been known lo come forward and make such a pciilion. or 
show such 11 loss or grievance, anywhere or to anybody ? 

Or if the round-robin of American authors could join in a peti- 
tion of another sort : Let A, B. C. and U rcspecliully show that they 
are dtlzens of the United St.ttes; ihat, by reason of the neglect or 
failure of Congress to past a matute enacting an A n^lt>- American 
irLlcmatinnal copyright, there is a dearth of books, or magatincs. or 
other published mailer in the United Suics; and that by reason of 
this dearth of books the}' cannot pursue their studies, or i>rocure 
reading -mail or lor ihemst'lve* or their families; that they are, by 
rca»an of this state of things, suffering great loss and hard^ip, 
dc — there, again, would be a state of facts into which Congress 
could inquire, and, if found bona fiiit, could legislate. But I am 
afraid lliui this last round-robin would have hardly a leg 10 stand 
on. in the current year at le.isi, Irom the fact that In the office of 
the Librarian of Congress, the legal depository for copyrights, the 
entries liave fooled up to 31,229, of which 4.676 were for bound 
volumes, being an increase of 588 ovci any previous year, as 1 leant 
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from ihc Librarian ol Congress. If, therefore. Con(;Tcss c.uinoc find 
any in<tnidual to «iy that he b a sufTcrrr Ity the piT»ni state of 
affairs, and cannot find anybody to dv|x>vr that the countiy is 5uf> 
fering, where b the caic to meet whkh. or the hardship lo remove 
which. Congrcu oin act ? 

As lo the conslitutkin^il |K)wcrt o( Congreu to pais laws resull- 
injf in an admb&ion of Englishmen to full pri>i!<^g«^« of our laws so 
{ar as the protection of liicrar) propeny is concerned, |K:rhaps a 
word may he said ; though, from the abrne considerations, it would 
h.irdly affect the fact, thai, however constitutional the action to be 
taken, Gmgrcss must have some pretext upon which lo base their 
action. 

When the Constitution of the United States was tramed. it ^ve 
Congress power to pass laws ' to pn>inole the progress of s<iefice 
and the useful arts ' t>y securing for limited limes lu authors and 
inv«niois the exclusive right to their respwrttve writings and dia- 
COftxie*. It is argued, that. — since the words used arc, • to promote 
science and the useful arts,' — this clause inu»i lie oinstrucd to mean 
that the fraracrs were not thinking parliiuUrly of the citiiens of 
the Republic, but rather of (be sciences and the useful arts, in their 
anxiety ihiii the new commonwealth should jcruw in inid)i{;ence 
ami inlrllrciuiil Mrenglh. [)u(. since the presumption is always 
that a Slate legislates for the benefit o* its own citizens fintt, ercn 
before it Itgislalcs (or the abstract benefit of arts and sciences : and 
(or the practical worldly prosperity, safely, and peace and tran- 
quillity of its dtiteni. even before consen'atton of thdr irvtellec* 
tuaUiy,^ something more, I »uppo»e. than abstract argument wiJl 
be required by Congress before it will be satisfied thai those pre- 
sampiions have been disposed ol, and tlie constitutional clause suffi- 
ciently widened for them to act upon a generality. 

Commercially speaking, questions of copyright as a matter of 
fan are at present of very minor importance in the jurisprudence 
of the United States, As a matter of eiiact calculation, decisions 
iipon question!) of litcr«r>- property do not occupy one siity-fiflh of 
one per cent of the time of our courts. It is Impmsible to deny 
that such a conudemtion a.i this mny, ir\ its turn, have some effect 
upon the indisposition of Congress to legislate upon questions of 
copyright : though thai it can milit.iie in the slightest against the 
right of every man 10 his own. of course nobody can pretend for a 
moment. The real ^'aluc of the subject, being thus appraised by 
the despotic laws of trade and of supply and demand, need not be 
funhcr asMs&cd. But I have no doubt but that the great resources 
of the English language, and ihe perfect case and impunity with 
which any literDry work can be pirated by paraphrase, have some- 
thing to do with this estimate. Eleven years ago I mysell prepared 
* legal treatise on this very subject ol co]>)'nght, an<l my publishers 
isMKd il in two octavo rulumes of some fifteen hundred pages. 
Since crjp)right cases rarely appe.ir in the digests, and only occa- 
sionally in the reports (bting mostly settled, if thej' get into court 
at all, at special lemij. I was at the jtains of considerable servile 
labor in collecting tny cases at Urst-hand from counsel and the 
court records. But no sooner had my book appeared, than a general 
writer for the press, who. among other lucubrations, had been favor- 
ing a popular weekly with dissenations to (he effect that copyright 
shouM not exist and be limited by statute at all, but by common 
taw. and so be pcrpc1u,kl, — and that therefore the taw was a robber 
and a villain, — gathered up these (li»crtalions. and bound them, 
along with my cases, into a book : which, as it came later th.in 
JBinc by the inexorable law-book rule, superseded it. To conceal 
the phgiarism. this last writer was at great i^aias to display in his 
volume a list of the authorities he b.it) consulted, taking in authors 
a centun' or so back, but carefully omitting nty work of the year 
lieforc (which he, however, reviewed at great length in a daily news- 
paper), out of which he had ncvenheless obiaine<l all his recent, 
and the bulk of his valuable, material. Now. here was no apparent 
nor technical piracy, —nothing iqcaiiist which I could demur, or 
courts relic^-r. 'Ihe eaample has survived ils importance, and (since 
the last-coming volume is alre.idy effete) lawyers have so rarely oc- 
casion to open it, that 1 doubt if they ha^c even di3CO\-ercd that ils 
leUer-press reads one way. and the Ciuies it cites another. ItuI 1 
recall it here to show how ttmall. at the most, is the real protection 
an autlmr gels from the act ol taking out a copyright ; and how 
easily even technical matter can be pirated M'ith impunity. But 



when it comes to ([eneral propositions the p'rotectioa vanishes alto* 
gcther ; for we can equal))- well say. ' the sun shines ' or * the orb of 
day iltuminalcs,* * the rain falls ' or ' it rains.' ' gravity oonttola ' or 
' the attraction of gravitation governs' ' the statute provides ' or ' it 
is enacted by the statute,' etc.; and a very little ingenuity indeed 
will suffice lo make a later hook entirely entitled to copynghl. while 
actually, consecutitcly. and unblushingly pirating the eiilirc contents 
of its most recent predecessor by the simple and artless process of 
paraphr.-Lsing it. Ccnainly there a no law, rule, or cuslom of the 
copyright bureau to pm-cnt: no oath of originality, novelty, or_ 
utility is required, as in the case of application for a patent. Ani 
bwly can mail a Itllup.'Lgc and fifty cents to the Librarian of 
grcss, and, on {nibtkation of his matter, two printed copies of som^ 
thing whose drift or contents corresportds to that titlepage : aitd 
this,— entirely irrespecti^'e of the source, authorship, proprietorship, 
or character of the matter forwarded. — gives a complete copyrightj 
under our statutes. Under such trivial, almost childish condlt 
i* it worth while to inquire exactly what franchises we are proj 
to enlarge, or whether, on enforcing them, the constant and 
table percentage of evasion wilt be increased or lessened f Chit 
present siatutei ol copyright give the ^-er^' minimum ol protection, 
at the vtry maximum o<f expense ; but the ainciidineni (hey need is 
not just now. perhaps, in an international direction. For the 
American author, howc\-er. they do »Hord a certain amount of 
cunt y, from the very (act of their bciitg upon the stalute-bookflj 
while, as to the English author, the purcliasc by our publUhera 
advance sheets — which, by the constantly decreas'mg tiine-thsta 
between New York and London, b becoming much Ihe cheapest 
thing our high-cla&s ixibt tithing- houses can do — makes almost any 
piracy on this side labor under the great disadvantage of delay and 
a renuiinder-market already supplied. And as to ihe piracy of 
current standard works, we can, of course, pass no ex pott 
/atlo laws. 

Again : British authors have never ceased, I think, to press with 
whatever interest here they could muster, for inlemaiional COpy-J 
right between their own countr)' and ours. But it Is only sioce »! 
remarkable series of letters by the late CTiarles Rcadc. addressed 
(about twelve years ago) to a New York City daily newspaper, — 
claiming thai American authors suffered more than English ones 
by non -international copyright relations between the two countries, 
— that American authors have been found sending in their round- 
robins and petitions for a treaty or a statute securing such comity. 
Are our American aulliofS quite sure thai Mr. Cbarles Rcade was 
entirely disinterested, or. as he claimed to be, entirely devoted to the_ 
interests of American authors, xvhen he wrote > That tt was not onljri 
a new tack, after all, from the English standpoint,' Are American 
authors quite sure, if English authors could copyright over here, 
that American publishers woulil not still prefer the Knglish lo the ' 
home author; that he would not, perhaps write quite as intcrcstinf'j 
novels and quite as competent text-books: that from Kii^ Log outI 
American author would not find he had been appealing to ICiof ' 
Slorit? 

As a matter of fact, there are numerically very few publishing- 
houses indeed at present ei^aged in reprinting English copyrights 
books without Englbh license. And by actual examination of th 
trade-lists of these, moreover, I find that they are publishin 
mostly such books as are called ' standard ; ' namely, the works 1 
English antliolog)-. letters, and science. Irom Shalupcare. BaoOB 
Locke, Newton, and the like, down to Tennj-son. tirwwning. Darwin, 
Huxley, Tyndall: which latter (simply because they do not »eU 
populariy, with the cxccpLion. perhaps, of Tennyson) they do ooti 
reprint at all. Now. although the descendants of William Shak»] 
speare. could we find tbem. have a perfect copyright at commoa] 
law in their ancestor's plays (for there were r» statutes o( copyright 
in William's day, and what is now American was English suit), 
there is no claim in that quarter for our publishers to sin against : 
and it b only the living English authon, mostly the novelists, who 
are mcn-ing for international comity. Now, the English novelists 
are a (ralcmiiy to which we owe a good deal in iliix country. For 
my own pan, 1 would mmt a targe fraction of the amenities of 
existence without them. But the question is, are tlicy a large'^ 
enou^ liody politically and economically, from an international 
point of view, to justify treaties or other intemationaJ legislation 
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csjKcinllynncrno such legislation can ht retroaaive so as to com- 
p«l^sale ihem for put losses ? 

As 10 Amcricin lilcraiurr. t may repeat, thai ihc constitutional 
right of CongnMs to provide an iniemationat copyright with Eng* 
land is based on the constiiuuoiia] dau4e. when interpreied to mean 
that Con^rcvt has the right, not to encourage authors gitaad 
authors, init to encourage the growth of literature and the arts per 
u; and this (though I have them not by me) I understood to be the 
gfal of ihf .irgumcnts of my esteemed friend, E. L. Andrews. Esq., 
beforr a committee from one of the houses of Congrvss, and of Mr. 
Tho^^■ald Solbet;^ in a latr Letter to Seuiu*. I rather doubt, my- 
self, if the franters of ihr Constitution were thinking, at that precise 
date, of future llighiK in liternluir and art, instead of the nvs' bom 
nation (or which they were drafting ofKuiiic laws, or if the pre- 
sumption is not that they were thinking of the latter: l>ul, iil any 
rale. I am of upiiiiun that ihp absence of an international copyright 
with Kngtand is raihrr more of an incentive to emulation on the 
part of our American authoni than iLs presence could tvtssibly be. 
just as the highesi standard produces the higheM iu;}iolarthip, so, il 
seems to me, the fact that, other things being equal, the American 
publisher prefers lo print the Englishman's woHi rather than the 
American's n a tremendous inducement to the American to make 
things w/tequal in his own favor. Said a writer of novels, an 
Amciican, lo me the other evening, " The public buy novels, — not 
your noveb, nor my novels, but novels, — and I ought not to be 
obliged to compete with Mulen goods. — But if that (le the case." 
said I, "it appears [hat you arc not competing with stolen goods 
necessarily, bul with your hrtiihcr novel-writers, .Stolen goods arc 
the accident, no doubt, of your trade, but not to a larger proportion 
than of any other trade. Vour remedy, it seems to me, is not to 
pctitiun for international copyright, but lo give your goods such a 
character and reputation that consunters will take none bul yours. 
If you asnitne a commercial standpoint, you must take the conse- 
quences of il."* 

Hoxvevcr. in dealing with the guild of authorship, we must never 
for^t that all the members, indiscriminately, of thai guild, deserve 
our grateful recognition: and this is equiilly. 1 think, the public 
aeniiment of this continent: and besides, as to any of the craft, 
alien or native, in these questions one should always remember that 
authors and dealers in literary pm|>eny do not exactly stand upon a 
brw(d-and-butter basis. As lo the author, he is a gentleman who 
has deliberately selected the worst-paid and le.-ist-th.inked of the 
profrwlons. — a professio^n which not only attracts the minimum of 
COmTTieTcial attention, but practically unfits him for ever leaving its 
walks for any other. — and therefore he should be treated, if not 
with that benign tnunilicence which the law extends to sailors and 
Infants, at least with the consideration and self>abni^ation of hiit 
fellow-men. 

So far as the question of an international copyright with Kngluid 
goes. 1 personally have never abandoned my belief in its righteous- 
ness, Howc^'cr doubtful of the constitutional powers of Congress 
to citact one by special statute. I am able to sec no reason why ihi; 
present statute cannot be amended (Kay, by MibMitUtion of the word 
•person' for the words "etlUcn of the United Slates') so as to 
practically enact one : or treaty made with Great Rntain, which, under 
the treaty-making jiower, might shield llself from any jutJirlal ijues- 
tjon wh.itever. As to an international copyright with Krancc, Ger- 
many, or oihcr continental nation, it is needless to add. the con- 
siderations I have suggestetl altove do not in any wLse apply. 

Al>Pl.n'ON MORUAN, 



THE INCREASE OF STATE INTERFERENCE IN THE 
UNITED STATES. — 111. 
We have now before us what is said in a general way by repre- 
sentative men among the economists and students of political sci- 
ence with respect to the character of recent legislation, so far as it 
bears upon the question as to the increase of State interference. 
Wc have sufficient data to justify the opinion that laws having a 
tendcncj' to interference arc on ihc increase, and that tliis increase 
is pretty general throughout the country. It remans lo discuss the 
views cnlenaincd by our correspondents as to the advisability of 
such legislation. These views are extremely diverse, and show very 



clearly the absence of any organired body of widely influential 
economic thought in this country'. Sixteen per cent of our corre- 
spondents arc unreservedly in favor of the unlimited extension of 
State control : they axe ihetelore logiailly State s<icialists. Wc be- 
lieve, however, thai thi« proportion is far larger than that which 
obtains among cither professed economists or ihc people ai large. 
Twenty-se^en percent of our correspondents are in a general way 
favorable to the extension of State control, but would guard suck 
CKtcnsion carefully. Twenty-four per cent view State control with 
disfavor as a principle, but would admit it in certain cases. Thiny 
per cent an? imreservedty. some of them violently, oppoied to State 
control, and express themselves with much directnesa and force. A 
comparatively small numltcr rest their opposition on laisstS'faire 
as an economic doctrine, the larger number assigning other re-itons. 
Three percent express no opinion, and are ihereforc classed a« 
nnn-committal. 

tn noticing the able pamphlet of Prof. Henry C. Adams, ■ The 
Relation of the State to Industrial Action '(&/««, ix. No. 223), 
we pointed out that he lays down ihrce guiding principles for the 
regulation of State interference, ft will be well to recall these prin- 
ciples, and keep them in mind fot comparison with what is said on 
the subject fay others. The principles referred to were. <i) the 
State may determine the plane of competitive action, (s) the State- 
may realiie for society the benefits of monopoly. 13! social har- 
mony may be lesiorcd by extending the tiuties of the State. 

Profeiisor Cooper of Carleton College, Minnesota, says, " I be- 
lieve the State should interfere to control powerful monopolies, but 
this power cannot be wisely used by such men as are chosen 10 our 
State Legislatures." 

Frank R. Monrisey of the Omaha (Neb.) //■(*■« A/ strongly opposes 
State interference. He would check il by " the education of public 
sentiment to the fallibility of m.-ijoHties through the columns of the 
press, the pulpit ,ind the romrum. infusing a broader knowledge of 
the privileges of personal liberty, and impressing upon the cittien 
the necessity for the eonsiileration of every other citiien's 
opinions." 

William Alvord of San Francisco Iwlieves in amendments to the 
Stale constitutions, furl)i<li]ing the enactment of local or sjwciat 
taws. He says, that, since the adoption of the new California con- 
stitution, the bound volumes of ses&iou-Iaws have decreased from 
over i.ooo p.tges to 270 pages or thereabouts. 

frof, Je*«e Macy despairs of any reform so long as thinlters and 
teachers beat the air, and keep out of speaking-distance with the- 
people who are in govemmcnial difficulties. 

Prxif. Henry C, Adams thinks that the increasing attention now 
being devoted to political science will in lime produce less unsatis- 
factory legislation. 

C. Caverno, Esq., of Lombard, III., is verj* optimistic. He finds 
in the increasing intcrfcrenci: only renewed adaptation to the social 
environment. "In my judgment." he tells us. "our legislation is 
predominantly wholesome: the work of man rarely appears to so 
good .idvantage as therein." 

tlcrbcrt L, Oi^ood of Ilrooklyn, N.Y.. says, "Take the vk-orld 
over, political theories at the present time tend strongly toward the 
advocacy of more State interference. This is doubtless in response 
to a real need. The Statutes of thit nation, as well as those of 
Europe, will pmbably yield to this impulse to a certain extent: but 
theories alwnys f.TT outrun practice. The Republic does not neces- 
sarily leail toward individual freedom, but the spirit of private 
enlcrprisc is too strongly developed in this country to yield to a 
paternal government. I believe the restrictions upon the frewlom of 
the individual coming from public opinion and social custom arc in 
this country more dangerous than those to he feared from the lans." 

Assemblyman F. H. Crosby of New Vork City believes 1h.1t the 
increase of legislative inlcrfcrencc is the result of a popular demand 
for il. This demand, to be intclligcni, must be directed by sound 
political science, and the dissemination of this is ihe need of the 
hour. 

Morris F. Tyler of Connecticut is a representative of those who- 
think that unlimited tatsies'fair* will work a cure in lime. Prof. 
A. T. Hadtey docs not believe it worth while lo tr>' to chi-ck it, 
but would let cxtrrmisu pass such laws as they please. These 
could not he enforced, and would either be repealed or become a 
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^Atad leiler. Prof. John B. Clark of Smith CoUcgr would trust to 
&l)Tici] education. ■• The specific poim," he says, " in which in- 
rlligcnre can do ihc most immctliiiie R«xi, ts in ihc labor-organi- 
ilions Irom which the potttkal pressure procenli.*' 
The Chicago Tributif sends us the (ollowittg : "The Ttib¥ne 
aids that rcairictirc Icgintaiion is not only advisable, but necessary. 
i;h adiitiiling it m»y )k i::)rried loo far. and has often l>ccn 
Eoverdone in Ihi* pasl. Vnu h»ve douhiless noiiced thai ihe relative 
breadth of rcstriclit-e lc);nslalion varies with the dcelopment o* 
civiliiaiion in a community. Ac Ann all is arbitrary, each oAence 
betnff treated on what the judge or judt[<es (tiuybe dictator or ple- 
biscite) regard as the merits of the individual case, without regard 
to precedent. As ihe community grows, the tendency t* to swing 
towards the other eitreme. and the resullinf^ over- Icgtilat ion is mon 
slowly foirecied. Bad lawi ore repealed, good ones contolidated. and 
special legislation forbidden for the (uturcl>>' constitutional enactment. 
These three phases may be said to be approximately reprL-Mntcdhy 
mining-camp in this country, the frontier State, and the older 
FStaie. Illinois is a senior u( Minnesota in the familyof States, aitd 
may therefore be expected to he les» paicniai in IcKblatioa. And 
there is reason to belie%-e thai a careful eomparison of the two 
would sh»w this to be the (act. Undoubtedly the besi focrn of 
jTovcmment. and we may even say the ideal one. b that in which 
an apj>eal to the common law would suthce a& a rule of action in 
ail CAurtA. and Itn inlerpretatian he found adequate to the pttnish- 
ment of wrons-doing by any member of the community, howc%'er 
prominent he may he. But no State in the L'nion has yet reached 
the stage where this could be <tepended upon : and, till this has 
. been attained by a process of slow growth, it seems to be necessary 
^tO resort to some kind of special legislation to pro»de against new 
forms of wrong doing which every now and then crop out in the 
roice between conscientiousness and rascality." 

Prof. E. J, James prefers lo secure better legivl.iUon by improv* 
tag the grade of legislators, He would not " restrict the power to 
L^pilatures to do much good, for fear they may do some harm," 
by constitutional amendments. 

The replies mentioned above are fairly typical of the divergent 

views prcsenlcd. Had space pcnnittctt, wc should have been gUd 

to produce more of our replies in full. But our end is gained if tvc 

shall have succeeded in directing thoughtful attention to the ten* 

dcncy de^eloping among us. As Dr. Shaw aavs in his original 

article, wc think wc are proceeding on one economic thcnr\-. but our 

actual legislation is in direct opposition lo that theory. Wc are not 

asking for a re:>tt)ration o( laistrs-faire ; but wc should like lo know 

whether this perpetual running to the I.egisblurr fot purely private 

LefMCtments meets with the approval of Ihe Itiinking men of the 

' countr)-. VVf do not belie\-e that it docs. Wc believe, with Pro- 

I fesMir Perry of Williams Collrge, that interference results frum the 

attempts, often successful, of individuals 10 aecomplifih. in ihe name 

of the State, their own personal ambitions and desires. Wc believe 

that when ihc people at Urge nndlic the e.\tcnt to which paicrrvil- 

iam in legulaiiun has developed, they will declare themselves with 

no uncertain sound as in favor of the fundamental American prin- 

.ciplc of individual liberty and individual responsibility. They will 

just »A cm|ihatically refuse lo permit the Sutc's po«-cr to be prosll- 

luted la pcntonal ends. 



HE.ALTH MATTERS. 
PrcTcntiTe Medicine. 
In an addnas on the recent advances in preventive medicine, de- 
livered ai the ihiriy-cighth annual inccili^g of the American Medi- 
cal Associtlion, Ur. O. H. Koh4 slated that the dangerof an invasion 
of this country by cholera was greater than it had been at any time 
■ during the past three years. The United States arc threatened 
from three sources : hrsi, from Europe, b)* way of the Atlantic 
Ocean i second from Japan, by way of the t^ciSc; and. third, from 
the west coast of South America, by way of the Pacific, or by way 
of Mexico and our southern border. The Uihmui of Pannma and 
the South Atlantic lines of transponation may aUo ad as gateways 
to the infection. 

In this address. Dr. Roh* rrfers to the researches ol Sh-nkspeare, 
Koch, and Pettcnkofcr into the relations between cholera and its 



bacPlus or spirillum. He alw alludes to the daims of Frelre of 
Brati], and Carmona of Mexico, concerning protective inoculaticnt . 
against yellow-fever, and to the fact that these claim* are now be- 
ing investigated by Dr. Sternberg, under the authority of the presi- 
dent. A brief history is given of the cases of scattct-fever which 
have occurred in England, apparently having their otigin in milk 
from diseased cows. Wc have already mentioned these cases and 
the able invenigaiion of ihem by Mr. W. H. Power of the English 
local gokcmmcnt board. The subjects of tuberculosis and typhoid- 
fever also receive attention. 

Decided advances have been made in the disposal of the refuse 
of dtics. The cremation of garb;^ has been carried out at Mon- 
treal, Canada, and at Wheeling, W.Va. The irrigation sj-stem of 
sewage-di<^po^al has been greatly eKiended In Germany. In Berlin 
it ha*gi\-en great sniisf. action, the sewage of 900.000 people bring 
carried to irrigation -fields, and the water which drains off being , 
submitted to chemical examination for evidences of pollution, which 
were discovered but once during an entire year. The objeeiion 
thai this s>'stem of sewage- treatment is not applicable in cold 
climates is invalid, as is shoivn by the Tcvtill!' in I'liUman. IIL and 
in IJantiig, Germany. Birmingham, England, with a (topulaiion of 
doOiOoo. has adopted the irrigation system, and Ihc income realited 
during iiS$ from the sale of slock and produce from the sewage- 
farm amounted to over $100,000. 

During the p.-i5t >-car the jKiisonous effects of tyroloficon, di«- 
covered by Professor ^'aughan. have been witnessed icpestcdiy in 
persons who have taken milk and ice-cream. Pnjfrssor Vaughan 
has made the suggestion that this ptom^itnc may be the active 
cause of cholera-in fan turn. The <iue<iiion of public baths b treated 
ver\' fully in the addresa. Public, like private, bathing instilut 
must make provision for individual baths. Large pooU, in which'] 
many persons l)athe at once, fall to answer the requirements of' 
saniiar)* science or of public decency. A French army surgeon. 
Duval, has overcome this difficulty, and now both the French and 
Cennan soldiers have proper facilities for bathing. The latter ar« ] 
required to bathe every week, the government furnishing the bath- 
room, warm water, soap, and towels. In our arniy and navy no 
steps have been taken to introduce this reform, although Dr. 
Billings has shown its feasibility. I>r. I.assar o[ Berlin has deraon-l 
straied the practicability of separate bath-rooms in connection with 
public bathing, and has been urging the extension of the miUlary 
system lo the dvil population, so ihat every German may have his ■ 
weekly hath. He gi^•es excellent illustrations of the practical " 
fits to be derived from the adoption of such a system. At the 
white-lead works in Ehrrnfcld. the eighty cfnplo)'cc3 are required 
lo bathe weekly, the fadliiies being furnished l>y Ihe proprieior. 
In the first year. 18S4. ihe sickness was reduced twenty per cent, 
and in 1685 it was reduced still lower, lifty \Kt cent. In certain 
dve-works in Berlin, ten rooms, containing shower-baths, have been 
proWdcd lor workmen and their families, and for all who desire lo 
use them. In Gottingen. with a population of 31,000, of which 
number j.000 are thildrrn who attend the public schools, baths arc 
fitted up in the basement of one ol the school-houses, A class of 
fifty can bathe in an hour. Each child has the opiwrxunity of 
bathing once in two wceka, and *e%'enty-fivc per cent of Ihc children 
avail themselves of it. The authorities and teachers are unanimous 
upon the point that the syMcm is of great benefit lo the children. 
not only (roiii its direct sanitary advantage, but from the habiis of 
cleanlinejw formed, to which ihey are likely lo adhere through life^j 
The only cities in the United States having public twths .ire. Bo»^ , 
ton, with 17 ; New York. 1 5 : Philadelphia, s ; Brooklyn, 3 ; Cleve- 
land and Hanford, each i : and Buffalo, the numlier not given. In 
New York. 5,431.086 persona bathed from June to October in tSSjiJ 
during the same ^mc in Boiion. 959.76$ : and in Brooklyn. 22$M$. 
In eighteen cities where there are no public haihs. only about 
twenty-three per cent of the residences are supplied with bath-tubs. 

Dr. Rohtf concludes his address with a statement of some of ihe 
results of the application of sanilar>' measures, i|uoling the statistic 
of Dr. Baker in Michigan, and IJr, Ogle in Great Britain. T(i 
address is an admirable r/iiim/of what has been done in the rcalin 
of preventive nietlicine, and no one can read It iviibout being im- 
pressed with the grvat strides which have recently been made in 
this field of research. 
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What to eat with Tea and CoyrKE.~lnihe/atirna/t/ 
AtMiamy and PAytiWegy, Dr. J. W. Fruer rtporU Ihe retultft rA 
his cxpcrimcnis on ihc action of (ca, coffee, and cocoa on stomach 
and imminal digvstton. He summariies hjs views hy the foilowuig 
rccoinm«nd;itian« and d«ductton» : I. That it is better not to eat 
most albuminoid lood^stuffs at (he some time a» infused beverages 
arc talien ; lor it has betn ihown ihaL their digestion will in most 
cases be rcurdcd. though there are possibly citccptions. Absorp- 
tion may be rendered mare rapid, but there b a loss uf nulntivc 
■ubsiance. On the other hand, (he iltgotiiin of aurchy IoimI appcan 
to be assisted by tea and ooAee: and gluten, the albuminoid of 
llouT, has been seen to be ilie principle least retarded in d^cftlion 
by tea, and it only comes lliird with cocoa, while coffee has ap- 
parenlly a much greaief retarding actinti on it. From this it 
appcan thai bread is the natural accompaniment of tea nnd cocoa 
when Uftcd a» the bcvcntfcs at a meal. Perhaps the action ot 
coffee it Ihe reason why, in tins counti)'. It Is usually drunk alone 
or at breakfast. —a meal which consists much of meat, and of 
meats (egjc arKl salt meats) which arc not much retarded in diges- 
tion l>y coffee. 2. That eg^s are the best form of animal food lobe 
taken along with infused bevcraj^ea. and that apparently the)- are 
best lightly boiled if tea, hard boiled if cofTcc or cocoa, is the bever- 
age. 3. Thai the casdne of the milk and cream taken with (he 
l>e\*erages is probably absorbed in a laiRc degree from the stomach, 
and that the Inittcr used with brcu<] undergoes digutitn more 
Ek>wt) in the presence of (ca. but mure quickly in ihe presence uf 
coffee or cocoa; thai is, if Ihc fats of butter are influenced in a 
way similar to olcine. 4- Thai llic uk of coffee or cocoa as cadpi- 
cnla for cod-hver oil. etc., ^ipciirs not only to depend on their pvxH 
nounced tastes, but also on their action in assisting the dif^cslion 
olfats, 

CoKSL-umoN. — At the recent meeting of the American 
Climatological ASMicLiiion held in R;iliimore, the discussion of pul- 
monary consumption occupied an important position. The address 
<A the prcstdcni. Dr. F. Donaldson, sen., vta^ on ihc prophylactic 
treatmeni of those who inherit a predisposition i» phthisis. He 
thinks that we arc justified in assuming from statistics that this 
diiea-w is diminishing. In England there has been a gain tn males 
ol founern per cent, and in fcn\ates of twcnty-iwo |>cr crni. while 
in Massachusetts there has been a gam uf hfty-tour lives in every 
hundred thousand. Thirty per cent of the cases have an inherited 
prediki>Qsiiion to the disease. This hciediiary form, when de- 
veloped, offers the least prospect of recovery. He regards ihe 
scccpttnLc d( Koch's bacillus as wcll<nigh universal, lis constant 
presence in phthisis must be accepted as the full explanation of the 
manifestation of tuberculosis. Persons who arc predisposed to the 
disease may develop il by the inhatalion of the dried bacillus from 
the expect or.it ion of disciiscd jjcnkonv The prnphyl.ictJc treatment 
embraces iwo elements : ^1) the improvrment of the general health 
of the subject, and (a> the protection from contagion. The (uber- 
culouB moiher should not nurse her child, but. il ponsible. il should 
be giwn to a healthy wet-nurse, Tlie hygiene of llie nurscrv' should 
be looked after ctrefully. The room should be well veniiUied, and 
kept at a comparittively low temperature. The subject shouUI live 
much out of doors, especially between the ages of fifteen ami twenty 
years. The beneficial effect of sunlight should lie home in mind. 
The physical form of the chest should be enlarged by gymnastic 
movements. If |K>«8ible. life should be paMcd in high .^Iliiudes. 
Oleaginous tluids arc UKeful if they can lie digested. The miiti: and 
flesh »( tuberculous animals must be ,-ivoiclcd, for cooking rarely 
(lestruyi the bacilli of beef. If the prophylactic ire.iimcnt is 
thoroughly carried out. the hervdilar)' proclivity may remuln latent, 
and the individual never contract the discaK. in the discussion 
of tlic general subject. Dr. Brucn considered that in tubercular 
phthisis the influence of sea-air was disasirous. Those cjtses 
which arc most benefited by prolonged sea-voyages are those in 
which there ts no inherited tendency to tuberculosis. Dr. Bowditch 
thought thai a great distinction should tic m.ide in speaking of the 
seaconat-air and the pure sea-air. Coses which could not stand the 
harsh, cold, and changeable Air of the scacoasl may be benefited 
by a sea-voyage, or residence on an island some distance from 
the shore, where the conditions arc similar to those which are ob- 
tained in a sea-voyage. Dr, Knight remarked that he knew of 



several patients wtw had improved and gained in weight during; 1 
stay at tome of (he coldest resorts on the New England coast. Dr. 
N^'ibon gave It as ihc result of his experience that there were three 
classes of consumptive patients who cannot go to the Atlantic sea- 
eoast without risk: |i> those in whom (here b aaive febrile dis- 
turbance, (Z) those win have a highly excitable nerrous organic 
lalion, (31 those who suffer from repeated attacks ol spitting of 
blood. 

Brain-Wiilsus. — At a meeting of the American Surgical 
Association held in Washington. Dr. D. Hayes Agnew of nilla. 
delphia diseusMd the medico-l^;al aspect of wounds of the brain 
and thorax. 'I'hc study of the subject was suggested \ty a recent 
case which occurred in NeM'pon. in which a colored man was found 
dead under the breakfast-iahle. He had food in hb mouth. aj>d a 
vround of Uie head artd the heart. The question wa.% as to the 
possibility of these wounds being setf-in Dieted. Dr. Agnew, after 
a thorough examination into the subject, states that injury to the 
brain is not neccasarily followed by loss of consciousness or paraly- 
sis. Numerous instances ha\-e occurred in which, .ifier injurj- to 
the heart, ihc individual had performed many act.*. He concluded 
that il is po!»stble for a ball to enter the brain whhoui destroying 
con:^ciousnc-vs although Utt a moment it may cause mental con- 
fusii»i. and tiat a suicide may shoot himself In the head, and after 
a moment shoot himself in the heart. In (he particular case which 
gave rise to the discu-sMiin. it w;is demonstrated that the deceased 
had been murdered, his son-in-law confessing the crime. 



BOOK-REVIEWS. 

Tkt Effect 0/ tht lyar ^ i8ii upan tJir CoHsoUJatitm of the 
VtioH. By NICHOLAS .Ml'BRAV Bvtler. Ph.D. Balliniote. 
Publication Agency of the Johns Hopkins VJnivci^ity. 

A VEttV inleresling subject Is treated with lantahiing btevii\- In 
Ihc monograph which forms the seventh number in the Afth scries 
of the 'Johns Hopkins (.'niversity Studies in Historical and Poliu- 
cal Science.' Dr. Butler has confined himt^lf wholly 10 one line 
of invcstlgatiun. avoiding the many fascinating fjucsiions that are 
collateral to it. and freeing his o»vn discussion of the main subject 
from all but the vcr\' briefest commcni. He desires to shoiv, first, 
that real peril to (he perpetuity of the Union sprang from the anti- 
nationalistic theories broached in the first decade of the present 
century; and. second, that the immediate effect of the war of iSti 
was so to stimulate national pride and strengthen the waning desire 
for national unity as to avert that peril until it confronted the State 
onc« more at a later dajr. allied with the poUtical interests of 
slavery. 

The term '.inii-nAiiuntilislic.' which Dr. Butler u?.c5, sen'es a very 
convenient purpose : for it cannot be truly said. that, as a practical 
f.tctor of national politics, the doctrine of State sovereignty was 
more the propeny of the Democratic than of (he Federal party. 
It was really a queMion between Ihe Ins and the outs. Although 
the first clear statement of the principle of State sovereignty is 
found in the Virginia and Kentucky Rc.solutimis, and hence must 
be regarded as Democratic. KlilU in the practical application of that 
principle, the Federalists of the Massachusetts and Connecticut 
I.egisbtures And of the unfortunate Hartford Convention wcic 
not a whit behind their old of ponents : and Dr. Butler makes tt 
very clear, thai, until a foreign war had drawn the popular attention 
away from internal dissensions 10 the public peril, neither party 
was truly anim.iied by a consistent aiid continuous desire for gen- 
uine union. That the war of 1812 wa^in its ince|niona party war, 
is, of course, quite true ; yet in 1816 the people, as a whole, made 
il evident by ihcir votes that ihcy had united in approving it. and 
thai they rejoiced, with a thrill of national pride that was wholly 
new. over the biilliart victories of the American na\-y, and of Jack- 
son's army al New Orleans. Of this curious change in popular 
sentiment. Dr. Butler gives us much interesting curtxiboralivc testi* 
mony, and, strangely enough, from men of the same party ihai 
&rst paved the way for the later doctrines ■>( Calhoun and Haync. 

"The war." says Dr. Buller. "had ruined ibe panicularisis: il 
had made all nationalists, if we may use (he word. The bonds o( 
the early days o( the Re\otution were forged anew, and the 
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nabon'& heart beat as one. PatriMism And national pritle hxil 
conquered Mctionalism and persona] settishncss. The en of good 
feeling had <lawnr<l," 

It may sn-n) to the gnwrral reader that the xalhor regards the 
beneficial effects of Ihe war as wholly iranxKni and temporary, — 
gnod M'Kilc ibcy laMcd. but &oon to be entirely obliterated : in other 
wi>rd«, that the wniinient of nationalism which then made itself 
a(>parcnt was a thing of iiresent tniere&i rather than of permanent 
itniMrtancc. " Although nal dtstintd to b* perm«n€i*t" says Dr. 
Butler on p. 3<5. " the national feeling i I produced was »imrthing 
entirety novel." " The ebb was to be greater than iht flow." is 
another tx|>r«»»on that may mislead. But the author clearly doe* 
Doi mean to ignore the fact thai ihr war of 1812 did, in inith, lay 
the foundation for that imposing constitutional Mruciure which 
Webster and his followers were to build, and which fell not in the 
time of tri,il, Ijcing founded on a rock. In fact. Irom the year 1816 
begins the true development of a jwirty devoted to ihc prescnation 
of the Union ; and if Dr. Buller does not follow out this line of 
thought, it b t>ecau»c lie hai distinctly limited his discussion to the 
COftBKleraliun of the immediate re^iulta. and declined to enter upon 
investigations too extensive (or the pages of a monograph. 

H. T. P. 

Tht Principtti 0/ Moralt. By Prnfcisora Fowlkr and Wilson. 
Oxlord. Garendon Pr. 

TREATISI;^ in clhic« »eem more numerous in the last dtcad^- than 
in any other. The revival of ijitcrcsl in this subject reminds us of 
the emergencies ih.it railed forth the moral carncslncss of Plato. 

[Indeed, (he revnlution going on in pre^tnt eihiciil speculations is a 

tiiion of the sophistic movement in Greece, and nccms to pro- 

jke similar rcconstiuciive efforts. But the task this time is a 

"greater one than that with which earlier moralists had to contend. 
The succe*soTs of Professor Green follow that lamented author's 
' Prolegomena ' with a very different discussion of eihic^d problems. 
The woilc is the Joint product of two authors, and consists of iwo 
parts. The inlroduclion is mainly historical, but contains suffi- 
cient criticism to determine the position of the writers. ll is 
admirably free from the long and labored discussions about pleas- 
ure which make so m.-uiy systems of ethics tedious and uneles.1. 
Only a few pages are devoted lo methods of ethics, the authors 
not being willing to repeat the satisfactotx- work of Mr. Sidgwick. 

|Wlh whom Ihcy 9ubsi.inlia!ly agree. The second part is a 
dinted and direct discussion of thuse t|ues1ions having an imiiwdi- 
ate inienst lor present nf»eculative morals. Theoriei of ethics. 
thai limbo of wasted energies, are entirely abandoned for the 
;)-chologic:al examination of moral tacts as ihc)' appear in the 
life of the imlividuAl and of society. A characteristic feature iif the 
work is its unconi^ciouK betray.il of the immente influence exerted 

,upoo ethical conceptions by modem scientific thought, and ctpc- 

^.cially by the doctrine of evotuiion. 

The decline of iheolo);^, and of conceptions of life founded upon 
il. has dispan^^ed the iheonomic view of morals as advocated by 

|[inen like Bishop Martensen : and a redaction against isuch ethics, 
led by the principle of evolution, has forced into great prominence 

Jthe consideration of self-regarding impulses to action. The lirst 

[chapter ^ho\v^ this very distinctly. The last completes the separa- 
tion between theology an<l morals. 

There is nn importam remark in the chapter on self-regarding 
feelings which is the keynote to all social and moral questions of 
the present lime. It i.s this: "While man liv« from hand to 
mouth, the want 4>f the necessaneii ol life, the hard struggle for 
existence, leaves neither leisure nor inclioation tor the development 
of the higher faculties." Professor Green makes a similar remark: 
" Until life has been so organized as to afford some regular relief 
from the preuure of animal wants, an mterest in what Aristotle 
calls rA tv Cffv. as distinct from rfi Cvv, cannot emerge." This 
means that moral life ret[uires relaxation from perpetual and ex- 
hausting toil in order to be ivalized ; and modem ethics have be- 
come consciotis of the fact that lar^e portions of the Itunian race 
have not. and perhaps cannot expect, this exemption. What. 
then, about moral life where the industrial classes arc condemned 

plo cm ploy men Is that make il imjwssiiblc? There is a tincture of 
simism laieni here, and the unfanunates of modem social life 



are learning the real causes of their deplorable condition : like 
Encdadus, thcyare trying to turn over, and to reiiere themselvM Id 
their uneasy position. The ineqtialities of the present cannot be 
postponed to the future for adjustment, and egoistic instincts are 
likely to assume an arragance which theological beliefs once 
effectually suppressed. Mmleni civiliiaiion is aJumhering \i\Km s 
volcano. xnA reminds us of Carlyle's allusion to Vesuvius : ~ The 
earth, green as she looki;. rests everywltcre on dread foundations 
were wc~ further down; and Pan. to whoac musk the nymphs 
dance, has a cry in him that can drive all men distracted." Sadf- 
regarding impulses may become dangerous: still no progress is 
possible without them, and the marvellous recuperating forces of 
human nature will always bring up the unexpected and the im* 
possible: so that, amid impending consequences of ilie most 
ihrc.itening kind, there may V>e the promise of escape and security. 
The discuuion of the sympathetic, the resentful, and the semi- 
social fcelitigs is able and suggestive. The freedom of the will is 
dismissed in much the same way as it is disposed of by Bain and 
Sidgwick. There is an interesting cha|>ter on the retaiton of the 
imagination to moral ideals. The style is l^e that of most Eng> 
lish writers at present, except Mr. Martineau, heavy, and iminler- 
cstii^, — agnat fault in subjects which are fast acquiring such 
supreme im|M>nancc. 



NOTES AND NEWS. 

At the recent Royal Academy iMnquct, Professor Iluxley con- 
chided his speech thus: " Art ami literature and scienee are one ; 
and the foundation of every sound education, and preparation for 
active life in which a special education is necexuir)*. should \k some 
elficieni training in all three. At the present lime, those who look , 
at our present systems of education, so far as they arc within reach 
of any but the wcallhiesi and most leisured class of the community, 
will see that we ignore art altogether, that we subitilute less profit- 
able subjects for literature, and thai the observation of inductive 
science is utterly ignored. I sincerely trust, that, pondering upon 
these matters, understanding that which you so freely recognise 
here, that the three branches of art and science and literature are 
essential to the making of a man. to the development of something 
better than Ihe mere specialist in any one of these departments — 1 
sincerely trust that that spirit may in course of time permeate the 
mass of the people ; that we may at length ha\-e for our young pco* 
pie an education which will train them in all three branches, which < 
will enable them to understand the beauties of an. lo comprehend 
the literature, at any rale, of their own country, and to take »uch 
interesl. not in the mere ac(|uisiiion of science, but in tlie nieiliodti 
ol inductive logic and scientific inqtiir)-. as will make tliem enualtjr' 
fit, whatever specialised pursuit Ihcy may afterwards take up. I 
see great changes : I sec science acquiring a [tosition which ii was 
almost hopeless 10 think slie could acquire. 1 am perfectly easy as 
to the future fate of scientific knowledge and scientific training: 
what I do fear is, that it may be possible that we should neglect 
those other sides of the human mind, and that the tendency to in> 
roads which is already marked may become increased by the lack 
of the general training of early youth to which I liave referred.*' 

— Simultaneously with the appearance of the report of the Scy- 
bert Commission on Spiritualism, the ). I). Lippincolt Company 
publish .1 volume by John Ilarhy illr. Carreit«on) with the ralhtf 
pcculiiU- lilk". ' Nineteenth-Century" Sense : the Paradox of Sptntual- 
ism.' The first fifty pages of the book arc printed in small type, 
tiViA describe a series of very wonderful ex|ienments in ' transcen- 
dailal phj'sics,' the writing on slates by unseen hands, the sUpping 
of iron rings upon firmly bound arms, the tying ol knots in an 
endless rope, maierialiiaiions and visions, and so on. all performed 
with the assistance of a memberof the Scybert Commission. These 
arc recorded with all the enthusiasm and interest of a believer, 
when suddenly we are told that hi.i confrtre conliited to him how 
all had been done: it was wnse-dpcepiion. trickery and nothing 
else. From this on, such manifestations have nought to do with 
Spiritualism. We now enter a higher sphere and a larger type. 
The author is a Rosecnicion (so he tells us), and uses the word as 
meaning an illuniinatus. He has had revealed to him the inner 
meaning of things, and li%-cs in a different worid. He then ex- 
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pounds his theories in a lanj^agc full of incomprehensible caiil. 
j[lotying in paradoxes, flying from one topic to annlhrr it x maxt 
cmitic gait, and beginning and ending nowhere. The whole is 
Mrongly suggestive of a scmi-moTbid cundilion ti( mind, ami wi!l 
probably have a chann for minds of neurotic tern jwramcnt that de- 
lights in (he apparent and CKclu^ivc po&MSKionof an Mn-underxtond 
nt)'sicry. The ledmninK jioini of ihc volume is its refusal to ally 
itself with c:iiar»e, physical derrpiions. and ihu& gives no oppor- 
tunity (or prej-ing upon the liberntity of the credulous. 

— The chants in the elevation of the Caspian Sea and the 
Baltic have been discu-ised hy Dr. Rritckncr in a lecture delivered at 
the iiMxttng of the German Meteorological Society at Karlsruhe, 
and by W. Scibt (• Das Mitleiwasser dcr Oslsce bei TraircmQnde *>. 
Both authors show b)- their separate methods that the influence of 
the yinti upon lakes ha& been overrated, and llial tlic annual rain- 
fall regulates the atnounl of w»lrx in lakes and seas communicating 
with the ocean through narrow channels. The amounl of water 
CArried by the Volga rfgulatcs Ihv elevation of ihc surface of the 
Caspian Sea, and the same b Ihc case with the Black Sea and its 
affiuenls. Briickner shows that the e.ittterly v/Uuh ol May and the 
westerly winds of July and August have an influence upon the 
Baldc. but the thorough discussion of ihc gauge observations at 
TravemUnde by W. SeibI proves that only in April, May, and Sep- 
tember thft height of the water corresponds to the direction and 
pressure of the wind. It appears that the volume of water of ihc 
Baltic is subject to periodical changes. While BrUclcner believes 
thai this is entirely due to the chang« of the annual rainfall, Seibt 
concludes that a prriodical annual tide exists in the ocean, which 
is obscn'cd only in seas in wiiich the daily tide is insignificant. 

— Over 6otooo,ooo caterpillar-cocoons were destroyed on the 
trees in Washington duiing the spring, so that the city will not suf- 
fer from this peu this year as l>ad!y as formerly. 

— U. S. Consul Silcr at Cape Town, Africa, has sent to (he De- 
partment of Slate an interesting report on leprosy in South Africau 
He uys that he has recently read in American papers of the 
existence of leprosy on the Pacific roast, with expressions of fear 
that the disease may become general. The disease, he slates, is 
not uncommon in South .^f^icB. 

— The sitting statue o( Bowdilch ihe navigator, executed in 1847 
by Ball lIQghcs. and long one of the most celebrated monuments 
in Mount Auburn cemetery', Cambridge, has just been replaced by 
a new easting from the foundry- of Gruel jcunc of Paris, the old 
showing some signs of injury due to defective founding. 



LETTERS TO THE EDITOR. 

\' Tit lUttittian t/ tcUmti^ mim il lalttj te tA-t aJraitae" '/f*' r»mif*mdttKt 

Tin fdilfr will it tl^J tt fmUiik amy gurriit ciittiiuiu m/4 tkt tkmrmilmi/ 
lit/rurmml. 

Cfr^a^ndtiHi ^r* rt^iafiitd t« tf m ^it/ At ftuititm TAr Wriiet^a ««■«# it 
l»»tltm*tt r*fmirnl at frrt/ f/ gf*d /•tiH. 

Ohio Mounds. 

Having recently made a sur\«y on hchatf of the Bureau of 
Ethnolog)', of some of the drclct of the ancient works of Ohio, I 
wi^ to call attention, hy permission, to one or two facts brought to 
light. 

This can best be done by an illustration, (or which purpose the 
' Obscnaiory Circle ' o( the works at Newark. Licking County, is 
selcaed (see 'Ancient Monuments.' by Squier and Davis, Plate 
XXV. F.). 

Running this by means pi short chords of seventy-five feet in 
length, taking the middle tin? of the top of the wiill. I found the 
mimber to be 44. and twelve feet in addition, or the perimeter of the 
pol>-gon J.313 (eel. The course of each chord was taken. While 
the variation from one to the other, if ihc figure were a true circle, 
should be ;itM>ut K' 9'. ii was found to v^ry fium one to fifteen de- 
gree*. But. somewhat to my surpriw, it was found that these 
viihittions compensated each other in short dblanccs, so that in 
measuring the tiuarters they almf»*t wholly disappear, the angle o( the 
first quarter being 44" 53'. and Us chord 747 feet ; the .ingle of iht- 
second quarter 45", and its chord 745 feet ; of ihc third quarter. 44" 



jz , and the chord 744 feet : the fourth quarter was not measured 
owing to obstructions. It is therefore apparent that the figure as \ 
whole is ver)- near a true circle. 

But the most singular fact i.s presented by the diameters. The3<r. 
as taken by careful measurements from (he quarter*!it:iiions,*are 
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respectively 1.0^4 and i.ojS fe«t. ihe average of which is 1.056 feet, 
preci*ely sixty-four poles, or sisiteen chains. 

As there are several other circles of the si«, thi.i wnguUr coinci- 
dence is. to say the least. interesting. JamES I). MituJl.Eiojt. 

Yau(i|(Til9e. Ptnn., Juwia. 



Waterspouts. 

Believing that every natural phenomenon, especially when uri- 
ustial or little studied, is worthy of record, we hiivr |)ut down a few 
notes about a seriesof walprspouts which paused hvrt on Monday, 
May 33, shortly after r\w>n. One of us saw at one time, from an 
dcvatinn of •ntiout one hundred and lifty feci, as many as nine iit 
various stages of their formation ; \ht other, eight, at an elevation 
of fifty feet, we being about half a mile apart; and some persons 
claim 10 have seen twelve in all. 

ALo-ssio is situated on a iMiy. or rather roadstead, which is about 
five miles from headland to headland in a straight line : from that 
line to our villas is at least two miles. 

On the 22d there was a severe storm throughout north Italy, ex- 
tending (rorn Padua to Turin, accompanied hy hail and frost. The 
mountains behind Genoa, and all along the coast, were again cov- 
ered wiih snow. This storm appcare*! to divide, and while going 
through the mountains to the north, nol seen from here, passed US 
about thrw mites out at sea, at about II AM. Then there was no 
wind ; the ^ea was unu^tu.illy smooth in the hay, but the line of 
the storm was strongly marked, and the roaring of the waves was 
distinctly heard. .\ little later we had a ver>' slight shower. 

The morning of the 23d was unusually elecliicaL so much so as 
to make every one feel uneasy and restless. The wind dropped. 
and there was a dead calm. At a litile after twelve we \vwe 
called out by our gardeners and tenants, and. looking out at sea, 
saw a long black cloud Iving in a straight line across the hay. from 
which long descending tubes — some straight, as if drawn with a 
rule, others twisted like snakes — were moving rapidly in proces- 
sion in a south-wcslerly direction, The surface of the sea boiled) 
and Ihc foam and spray rose many (ret into the air wiih a loud 
roaring plainly heard on land. In some cases, as these tubes ap- 
l>roached the sea with their dangling ends, the water seemed 
gra^lually to rise and meet them. In other cases the ends swayed 
to and Iro aiiove the waves, either forming no connection witb 
them, or having already begun to break up. In nearly evciy case the 
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.hollow tube was rfistifirlly visible, the cpntir bring cttar like glavs. 

Iwhik the ooludc Wiu wru)i|M:<l m n stnokc-likc misl. Even with the 

luaknl rye we could <)iMinclIy V< a spiral motion on thr inside of 

rihe tube, as if water were either ascending or dcscendrng, in which 

direction it was impossible to tdl. Beyond the waterspouts, be- 

iwcvn ihc cloud and the sea. a blue sky with sunlit cumulus 

douds was plainly seen. TheM tubes mofed ni the rate of more 

.than thirty miles an hour, judging from the lime ordinarily taken by 

laicamers in crossing the same space. Estimates of the height of 

■^Ihe cloud are difficwli la make, but at least half the lubes were 

se«i over the promotory of Capo delle Mele. uhich Is about ore 

,thouvind feet high, and distant about live miles, as the crow flics, 

I from the point of observation. 

The phenomenon caused a great panic among the inhabiianu. 
owinj; to the prediciion of Falb that (here would be a violent earth- 
quake on that day. 

There was subsequently a slight storm of hail and rain; but 

ifeilher westward, on the coast, the damage done was considemble. 

at San Remo secular olive trees being torn up by the mots and 

whirled away. No watenpout ia. however, known lo hai.T burst 

on the land. MaVKICB HOWARD. 

ElTGRKK SCHUVLKR. 
AUHb, RI.Un. luly, Uaf >«. 

How to make Meteorological Obsemtloas nt a Distuic* 

above the Earth's Surface. 

The progress of meteorology in the beaten tracks of the usual 
Obscn'ations is very satisfactory' ; but there are several new lines 
lOf work, thai c;in be and ought lo be carried out. that receive 
'scarcely more th;in an occasional mention, or a regret that some> 
body dors not do something in the matter. The nbser%'ation of the 
conditions of the atmosphere above the earth's surface is perhaps 
tbc most imimnani of these question*i. I know of no meteorologi- 
cal data so much to be desired as ihal which is now obtained for 
short. Irregular intervals, by the occasional ascent of a balloon. 
Thra, however, is a very expensive and risky method of obscr\'a- 
lion. and hag a)wa)-s been I'Miked upon as a novelty rather than a 
^Rgular method. 

The few ob.icrxations made in ba II oon- voyages, together with 

those obtained by means of an occasional caplivc-batloon ascent. 

are ver)- valuable, and have been iisetl over and over again in de- 

■tcrmining constants. The great expense of even a captive balloon, 

'where the obscn-cr must go up, has prc\-ented ihcir general inito< 

duction into meteorological work. 

It has often been proposed lo send up self-registering initrtimenls 
in smaller captive ballofins i but. if this has been done. I have not 
seen accounts of it. The lighter forms (ineUl Ihermomeler and 
aneroid barometer) roulrf undoubtedly be used in this way; but the 
Ordinary registering- apparatus is very delicate, and the swaying of 
the balloon might disturb the adjustments; besides, the original 
.cost of the apparatus U considerabie, and. moreover, any damage 
fiDould not be easily repaired. 

In place of a balloon, the kite has been suggested, and E. Doug* 
Archibald has made some inieresiing preliminary' exjierimenls 
with this method, 

I have seen only the account of hb experiments as given in the 
MtitoraltigiKke Zefluhri/f for 18S5 (p, 47): hut in ihiK jinper 
lher« are references to Nature (Nov. JO, 1884) and Qfarttrfyjear- 
«!»/ (January. 18831. 

Mr. Archibald (lies two kites, the one to steady the other He 
earhe<l or systematic obser^-ations with an anemometer (six inches 
in diameter) for a rear, and finally goi results for a height of eleven 
hur»dred feet above the ground. 

I saw ihis pai>er on Mr. Archihahl's work a few clays ago for the 
first time; but it interested mc very much, as I had been considcr- 
. ing the same problem, A year and a half ago I devised a form of 
[apparatus that would seem to promise good results; but it w.-isonly 
Iflome months ago that I sugycated the following detailed cunslruc- 
Pllon. which is given hen: fur the l>cnelit of any who might wish to 
carry on any such exi«rrimenl». 

The general lonn Is seen in Fig. r. and consists of a balloon (S) 
which carries a basket {4.) suspended from beneath, and the basket 
carrying an anemoineter (6J with a weight below h. 



The balloon is held captive by a three-strand (insulated) wire, 
whic)> is wound aniund .1 rrcl (i). and passes to a table (i>. where 
the battery and keys are mounted. 

The r«el (H must be firmly arKhored. and the wires arranged so 
there will be no danger from dectrk currents. A cloth ring, with 
the length of rope (from the balloon) written on it. can be glued to 
the rope at evay hundred (eel. so that (he obscfver can lee 
just how much rope is out i and, by means of some inslrv- 
mcnt for measuring vertical angles, the altitude of the balloon can 
be measured and the heij^i of the balloon computed. 

The apparatus as shown in Fig. 2 might also be sent up bi a 
balloon held captive by an ordinary rope, if a small bichromate-of- 
potash baiter}-, with closed hanl>rubber celts .-ind a clockwork to 
break the circuit every five or ten minutes, is also included. The 
whole apparatus might also be sent up on a kitc^ if one wished lo- 
risk the instruments, which would be destroy-ed by the sudden 
falling of the kite. 

The method here given allows the observer to control the time of 
observation, and w<»uld seem best on that account. The register- 
ing apparatus as shown in Fig. 2 is practically Professor Wild's syfr^l 
leni, with some important diflercnccs, however. 1 was for a lonff ■ 
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lime troubled about ihe means of moving the registration-paper 
without clockwork, but Wild's method nnswers the purpose very 
well, ft must be borne in mind that onlya very general description 
of the apparatus is given here. 

The following apparatus is to be placed in the basket suspended 
from the lower end of (he balloon. The basket must be so ar- 
ranged that the air will have free passage through it when the bal- 
loon is ascending or descending. The balloon need only be Urge 
enough to carrj' a few pounds (fitly) to the height of half a mile; 
it is impossible to foretell just how much the whole a (tjia nit us would 
weigh. .\ h.iir hy-gromcter could also be added to the instruments, 
bui has not been put in the accompanying sketch. 

The careening of the balloon would have no effect on the work- 
ing of the apparatus as shown here, because nothing of the regis- 
tration arrajigemcnt is free lo move except the pointers. In making 
an apparatus, the best arrangement would be somewhat different 
from the sketch given here. 

The main adi'ant.-tge of this apparatus is the cheapness with 
which an ordinar)- aneroid barometer and mcial thermonwlcr could 
be applied to the purpose. 

In Fig. J, ,ff is a stand on which the long lever /> rests, and turns 
in the vertical. .Vand .Varc two electro-magnets which attract A 
When the key 1 joins 2-3, then vVacis, and draws D tkiwn on the 
right When the key i joins 2-4, then IV acts, and pushes D up 
on the right. Sell- registering paper is coiled on the wheel t. and 
one end of the paper passes between the rollers FaxnX G. and iheta 
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over ihc roller IV. and ihen between the rollers G and //. The 
rollers >' atid // are the mnxe siu : but O Is larger, and has a 
nilchet>whccl at its end. £ is a rod joining D at /^. At the 
lower end of £ is a raichct-caich A', prtiscd upon by the s.pring 
L. which is also rastened to £. S'tsu rod fastened to A and has un 



itslower end a. wide (ramcwork 



I 



composed of horiion- 



tal slais. Between these i\»i% |)a»s the indicaior or pointer of an 
aneroid iMrumeter li. ami a metal thermomctfr.^. These pointers 
Arc ran<teloni{i.T than usual, a«d have attachc<l a needle-pdint at 
right ang^leii in the vettical. as shown lt>' P" and P. This whole 
apparatus is mounterl on a frame or baard, ;ind put Into a basket 
suspended from the lower end of a balloon. ITic three wires be- 
low arc fine wrapped wire, and sene to hold captive the balloon as 
well as 10 cause the self-resist rations to be ni.ide, by aid of the 
battery .V at the ground. Let the balloon ascend, ^ny too feet; 
then put I on 3-3, and jV draws /> down. This pushes E down 
(and the raichel'Caich glides over the leeih on <rt, .and pushes S 
down also. This List caiites /" anrl /' to puncture ilie paper. 
Now open 3-3 and close J-4 ; then A"" draws JJ up. S is pulled up, 
and the points /" and P arc freed. Also /C catches on (J, and 
draws off some paper from ^, the paper being drawn between F G. 
over IV. and between G //. Then the holes pricked by /" /* are 
out of the way. and other holes can be punctured at another eleva- 
tion of 100 feet for the balloon. A fixed pencil is also pressed 
against the pajwr at each obKervation, ax a reference- point for the 
puncture by the index-point. 

For the hair hyfpvmeler we should have another pointer. /*". A 
small anemometer can be suspended from beneath the basket, and 
kcp4 vertical by means of a weight. Thin anemometer cau.ies fi 
OMiiact anangemrnt to close for an inMant (or every too (ert of 
wind-motion. The two wines from the anemometer terminate at 
H and »', and. when the magnet .V is not attracting the armature. 
the points n an<l a' are (nee. When the current is passed through 
J\", then M comes in contact with c, and n' in eonl.ict \\ilh «^ ; o and 
^ being joined tu the wim 4 and 2, which run to the reel at the 
ground. At the ground we insert a telephone or a galvanometer m 
the wire 4, 

The normal conditiun of the appiiratus will he with tht current 
passing through .V. and the battery X will cause the galvanometer 
to give a constant rcadinf*; but. for every hundred feet of wind, 
the anemometer will close its circuit for an instant, and the divid- 
ing-up of the current at iT/Tby tnclufling the ancmimirtcr in the 
-circuit will cause a momentary deflection of the galvanometer lor 
will cause a slight suuntl in the telephone), and the obscrv'cr can 
lime these with a watch, and gel the wlnd-vf loci tics whenever he 
wishes I hem. 

In place of d\' wc could insert a spring, and do away with the 
wire 3, Bnd probably Viiriou.s other changes would suggest them- 
selves to any one actually conKtructing the apparatus. 

Frakk Waldo. 

CIocIdomI, O., June rt- 



Sea*9ieksc*i. 

Wtth regard to. the subject of sca-Kickne«, treated of in an 
article in StitynY, June 3, I beg to offer a tc«- remarks. 

As to Ihc causation of the affection, the process is a gradual one, 
affecting the balancing senxe, which is not interfered with in the 
case of iron-plate workers. The sickness affecting these workers 
is caused by the successive shocks due to the hammering, and dif- 
lens from sea-sickness in character and causation. 

An article o( mincin thcZ>rNc<'/ of June 18, 1S84, defines sea- 
sickness as follows: "The altered sensory impressions affecting 
(hose at sea interfere with the co-ordination of movements by which 
the body is adapted to its surroundings, and with the vomiting and 
other centres in the mtduUn ohlon^aia. This inieifcrcnce causes 
sea- sickness." 

The balancing of the body depends on the ordinary sensory im- 
pressions, and also on what Foster calls ' the afferent impulses, as 
Jl were, of a new sense,' from the semicircular canals, arising from 
variations of pressure m their ampulla. With reference to the 
recent paper of Dr. Jaine\ the following quotation from my anictc 



above mentioned may be of interest : " In cases where the inlemnl 
ear has been injured by oiorrhica folloiA-ing vcarlatina or measles, we 
may suppose that the person learns to balance himself without the 
intervention of this new sense, the absence of which is compensated 
for in some w,iy : and it is a curious (act, and one which throws 
con»iderablc light on the etiology of sea-sickness, th.it such persons 
invariably escape this disease. . . . That deafness in itself does not 
prevent sea-sickness is in keeping with the fact that the afferent 
impulie.i from the semicircular canals do not give riK to auditory 
sensations " (I'/V/c Foster's • Physiology,' ad ed. p. 495). 

It is reasonable to believe that no structural change takes place 
in the semicircular canals, due to the motion of the cndolymph, 
rise the lungirr the millions continued, the more marked would bc- 
comr the sickness. Tlie altered impressionN affect the brain 
directly, and se;i-sickness is prevented by their action from Iwing 
molhbcd or nullified by the educated conscious ego. 

As to dnjgs. atn.)pine has a sedative action on the meduHa. etc., 
and renders the altered sensory impressions inoperative in produc- 
ing sea-sickness. It should be given in drop doses o( the litiuor 
atropine. B.P.. in a ica:t|iai)nful i>f water, ever)' hour, ttll the physio- 
lugicid effect of thf 'Irug Is produced. 

The bromides have also a sedative action on the brain, but, to 
prevent sca-sickncss, must be given in sufficient doses to produce 
bromism. As ihi^ is a serious condition, and one likely to affect 
the patient's reason and general health most injuriously, the bro- 
mides should be used with great caution, and only when prescribed 
and their actu>n watched by a medical man. 

T. T. REVNOLDS, 



The Function of Nitrogen in Manures. 

In works on agricultural chemistry it is u*ual to cEiwify ni.^nures 
or pl.tnt-food substances as niirogcnous m.nter. phosph.itrv. and 
potash : but, while the phosphates luid potash enter into the sub- 
stance of ei-ery part of the plant, the amount of nitrogen found in 
the cere.il.t and food-plants generally is Inconsiderable. 

A few food-plants contain nitrogen .is an c»sential dement of 
their substance: thus pease contaia from two and a half to three 
and a half per cent, and lea-leavti from five to eight per cent : but 
in the case of all these plants ii is well known that they are capable 
of drawing the nei^oisary stipjily of nitrogen from the atmosphere. 

Without entering on the question of whether the small traces of 
nitrogen found in the substance of food-plants generally are essen- 
tial or accidental, or that other question whether all plants requir- 
ing nitrogen are, like animals, capable of deriving it from the air, it 
is ver)' sale to infer, from the alight trace of nitrogen found in the 
cereals and food-plants generally, that the ammonia, or nitro- 
genous substance convertible into ammonia, which is necessary to 
secure a good crop, has some other and more important function to 
pcrfoim than that of supplying nitrogen to the plant. It may be 
doubted, even, whether niirtigen ts a pUnl-lood (or the cereals, or 
in any way essential to their proper development ; but hydrogen, 
the other element of ammonia, is one of the prime constituents of 
all vegetable substances, and 1 infer that it is the easily liberated 
hydrogen in the ammonia that gives it its manunal value. The 
function of the nitrogen is simply that of a carrier of hydrogen. 

Let me explain. The substance of all trees and plants, wood, 
stalk, bark, leaves, fruit, etc., is a chemical; compound of the three 
elements, oxygen, h)'drogen, carbon. The tree or plant absorbs 
carbonic acid from the air. which gives it two of the three essential 
elements, carbon and otygcn. It also ukes up water, which is a 
compound of oxygen and hydrogen, by the roots ; and by the mys- 
terious chemistry of organic life, the water and carbonic acid being 
decomposed on contact, the liberated hyilrogen and carbon unite 
with a portion of the ovygcn into dcfinile chemical combinations, 
the new substance arranging its atoms as cell-contents or cell-walls. 
All the oxygen of iHe water, with a portion of that from the car- 
bonic acid, is hbcrated. and relumed to the atmosphere. Given 
air. water, and potash, and a soil mechanically suitable, and wc 
have all that is necesstary 10 the full and healthy development of 
timber and (ruit trees, flowering plants, and in fact almost every 
species of vejjctation except the graasea, cereals and princi[>al food- 
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plants, which cinnoi b« grown andvr liimiUr conditions. The 
fact thai ihey will grow freely in s*il containinji arwnonu, or de- 
■eomposing animal matter convertible into iinimunia, led to the 
tondusion ihat (hey wanted nitrogenous food. The (act that Uic 
nitrogen is not an important element of iheir sulMiance at any 
period Icada me 10 infer that that plantfi arc incapable of decom- 
posing water, and conftcquently dependent for ihcir nccc^ary sup- 
ply of hydrogen upon ammnnia or Kome other compound of hydro* 
gen more nadily decomposed (Kan water. It u well known that 
I while the nitnuc!) of p«ta.<>h. soda. lime. etc.. are all valuable 
Fauxiliaries to f.trmy.ird m.inureK. they are ol no value as a substi- 
tute (or it Vcr>' eminent chemists hxvt been somewhat siaggeied 
at the results of their experiments in this directinn : but precisely 
as the function of nitrogen in ammonia is to carry hydrogen, sothe 
function of the nitrogen in the nitr-iies i« to cirry potash. Whether 
kliK dreu the soil with aiirale of soda. time, or potash, the result n 
'ihe ume. With potash sails in the soil, the addition of the nitrates 
of sodj or time Ie.vIs to a double decomposition, and the can<^ersion 
of the potash into nitrate. Sulphates and chlorido of these )>aACS 
appear to hai-e some small value as manure, although their compo- 
sHton remainx uncha.ng<ed ; but in Ihe mysterious laboratory of the 

owing plant the nitrate of potash is resolved into its elements. 
The potash allies itself with carbonic acid to form carbonate, or 
with carbon, oxygen, and hydrogen in various proportions to form 
the organatcs of potiuh (the citrate}, lArlratcs, oxalates, clc.^, so 
iniportani lo the development of fruits. 

\Vbelher we employ ammonia or Ihe nilralrs att manure. Ihe 
niirogcn is liberated in tltc plant to unite with oxygen, and be 

liaicd as common air. In the one caM. hydrogen remalru ; in 
fthe other, jiotash. 

The current ilicun- of nitrogenous manure spears to be based 
on a complete misconccptiim as to the function nf the nitrogen in 
its ^-ariou« compounds: and when it is once clearly realiied that 
hydrogen b the important food -substance yielded by ammonia, it 
will be of practical interest lo determine whether this Mibsiance 
cannot be supplied more economically by the decomposition of 
walCT tftundem uriem. C. F. AilERV. 



Geologicai Questions. 

The replies lo the following questions by some of the most emi- 
nent American geologists have induced me lo asic your assistance in 
getting a wider circle I" cdnsidcr them. They were framed for the 
' purpose of enabling the writer to properly represent American 
ught on the subjects mcntionetl, in his report on the Archaean 
I the Ainrric.an Committee m Augif;! next. Those geologiMs who 
|<re willing to render the undersigned the valu.tble assistance of ex- 
ing their opinions on the matters involved, arc requested to 
^write the letter of the question, and give the answer .!& laconically 
as is consistent vnth a clear xtaiemeni of their views. In .illema- 
, live questions, like J or N, it will suthcc to append ibc numbers of 
l)he clauses reprcscnilng their opinions. 

A. Do you agree to the suggestiorus contained in the report of the 
Internationa) Commillce on Nomenclature (* Report of the Ameri- 

^can Commltieeon the Work of the Geological Congress.' pp. 49 to 
^' P- S7) ' Please state explicitly if you are willing to accept the 
rcoommcndalions of the congress. 

B. Do you favorthc division of the Archaean Group into a definite 
number of s>-siems ? If go. give tlieir names and the order of their 
succession. 

C. Give the hotiions of non-cooformabiliiy in the Archaean. 

D. Do you approve of Ihe plan of subdi\iding the Archaean 
petrographicall^ and of omitting correaponding chronological divis- 
ions and names ? 

E. Should theeniptivrs occurring in the Archaean rocks l>e classi- 
fied with the latter, or separately ? 

T. Which, if any. of the following terms is applicable in Amcri- 
Ijcan geology, and how applied ? ' Hebrldean,' ' Dimeiian,' ' Arvonian.' 
* P«bidian.' 

G. Arc there crystalline rocks in, and after, the Paleozoic litho- 
logic^ty indict ink!ui.'ih.\blc from ihoiie of tiie Archaean ? 

H. Are there any cry»ialline rocks in the Archaean which do not 
occur Utcr? 



I. Is mineral constitution indicative of geological age? 

J. Are the lower stratified o^-siallines : (1) of aqueous origia 
metamorphosed partly, or wholly, by igneous action ; (a) of igneous 
or^n ineiaraorphosed in part, or in whole, by subsequent agencies : 
04* (3) partly one and partly the other? 

K. Arc then: evidences of organic life in the Archaean : if so^ 
where, and what ? 

I.. In your opinion, ie Eoioon Cansdense of organic origin ? 

LL. Uo you approve the European map coinmitiec's (Professor 
Losficn's) system of coloring and classifying the cruptives ^ 

M. Should Serpentme constitute one class of emptivcs ? 

K. Is Serpentin<, (f) sometimes, or (3) always an alteration 
product: (31 of cruptives. (4) of sedimcnlary rocksk. or (s> of 
either? 

0. Whai. in your judgment, is the proper disposilton of the term 
' Taconic ? " If employed, what are its limitsi, and what terms should 
it replace ? 

P. How should the Cambrian be divkled ? 

Q. Are ' Menevian.' * Ordivician.' or any other more or less com* 
prchcnsivc foreign names, applicable in American geology? if so^ 
how? PER.SIF0R Fhazcr. 

Reporter for Ar 
PhlluUlpbi^ iM SMib Fl(ik Si.. jBly f. 



The Charleston EarthquaJte. 

In reply to Prof. Josepli l.e Omle's valued criticism {StitHee, x, 
p. 33), I would say that tl seems to n>e that the method fur estima- 
ting the depth of an carth(|uake-focus proposed by Mr. Haydcn and 
mj-seH differs radically from that proposetl by Mallei in the ' British 
Association Report ' of 1858. His inference thai the lionxontat 
motion has a. maximum value where the * angle of emergence ' is 
54** 44' could be tnie only of normal waves. It cannot be true of 
the tran<vet;«< wa^-e*. lie ignores the transverse waves entirely in 
his formula ; and the omission, 1 mainialn, is fatal to its applica- 
bility. He also ignores the vertical component of the normal wave, 
which at such an angle is much more energetic than the horuontal 
component. What proportion of the horizontal motion h due lo 
the normal waves can generally be detennined at considerable dis- 
lances from the origin when the f.icts upon the ground are clearly 
manifested. Hut at the very localities where such a determination I 
is ncccssari' for the application of Mallet's method the difficulty l»j 
greatest It is )ust here, too, thai all the compo««\i*, vertical and 
horiiontal, normal anil transvcnc. blend together with such effect 
that not one ol them c^n be ignored without fatal error. We must 
consider their total effect. But these motions compounded repre- 
sent the intcn.iity, i.e., the amount of cnerg)' per unit-area of wave- 
front. Mallet's 'circle of greatest desiructi^-eness ' has no real 
existence. It is a purely mathematics abstraction obtained by 
postulating conditions which do not have 3,ny separate existence^ 

Since writing the above, 1 have recurred to Mallet's paper, and 
find the following : " It is certain Ihai in all great earthquakes the 
real mischief and overthrow at places pretty far removed front 
above the centre of impulse air clone by the blow from the normal! 
wave, which appears to come fintt; hence, the main observable 
effects are those of the norm-il. and we are justified and enabled, I'm 
tuck localities, lo nq;lect the transversal. But within a considera- 
ble circle of area, whose boundary is evanescent, and whose centre 
lie< at the point right abo\'e the origin, the actual effecic of the 
transversal wave arc very formidable, and can never be neglected.'* 
[Then why should he have suggested doing so?) "The ground 
beneath an object so situated, such as a house or pillar (as ihe 
distance from the origin to the suKace is the minimum range of 
emergence, or shortest possible, and \xi energy ibcncforc the 
greatest), is almost at the same instant thrown nearly vertically 
upwards by Ihe norma) wave, and at the came moment rapidly 
forretl forwards ar»] backwanls in two directions orthogonal to 
each other; and this comlnned movement, which is that called 
• vorticoso * by the Italians and Spanith Mexicans, is orve that noth- 
ing, however solid and substantial in masonry, etc., can long with- 
al and." 

It is certainly a pleasure to find Mr. .U.illei reasoning so justly ; 
but in the remarks quoted it ii apparent lliai he is taking account of 
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4i//lhe componcniii of moiion: which musi fpn us the true in- 
lensily in juHt the sente that this term t.t etnployed by Mr. Haytlen 
■and myself. Its graphjc rcprcscntatioo will be the curves wc have 
given and no other. 

Professor I-e Conic remarks: *' We have assumed all along ihal 
the intensity or excursion of the eAnh-punicle. or the heigfht or 
amplitude of the wave, varies inversely as the square of the radius 
of ihe a^tated sphere. The authors as well as other writers 
assume this law." Here he evident!)' miaapprehends. It is indeed 
auvmed that the inleiisity varies inversely as the !K(uure of ihc dis- 
tance, but the ainj)litud« varies (subject to later qualiticaiion) in a 
^mple (not duplicate) inverse ratio with the distance. The intensity 
for a ifiven wavc-kn£th is proportion^ to the square of the aintiU- 
tudc ; for, by HmoVc's law (uf teHxio «V x-it). the time of vitir^ition 
of a particle in an clastic wave of (jivcn wave-lcnglK is uniform 
whatever the amphtudc. Hence the mean cclodty of the particle is 
simpi)' proportional to tlie Icitijih of its path, i.e.. to (he antplitudc. 
Bui its enerjfy is proportionul lo the square of its velocity, ergo, to 
the square <A its amplitude Hence, too. the amplitude must be in- 
versely proportional to the radius of the spherical wa.vc. provided 
no energy is dissipated in transmission. If. then, the amplitude at 
Charleston were four inches, .it a diKta^nce of a thous-ind mite* it 
would, without dissipation, amount to about two millimetres, — a 
well-marked tremor. 

Professor Le Conte's suggestion that the law of variation of in- 
tensity with distance may be affccti-d by rcflrction back inio the 
«arth from the surface is, so far as 1 aiA au.-are. a novel one. Thai 
there must be some energy so reflected seems undispulable. But 
tlie portion so retlectctl would coiutitutc a new wave, or aeries of 
new waves indei>rndenl of those already in [)ro^m»!'. It uould thus 
add to the number of waves without affecting the energy of those 
already in progress, except at points of coincidence or interference. 

Scebacli's niclhixl of linding the depth was objected lo, because 
it rec)uires a degree of accuracy much l>eyiiri(l the highnl we can 
hope to attain. 'ITie speed of .in ennh<ju.ike-wave is enormous 
(the timc-obscrvalions obtained for the Sonora earthquake give a 
Tery high wave*spe(;<l ; tliey are not as yet fuUy examined and dis- 
cussed, but the preliminary examination indicitcs .1 speed about the 
same as that obtaincti In the Charleston carihcjuakc), the space- 
intervals at which the time-records must be made must tie short, 
and the time-intervals correipondingly so. The data really needed 
arc differences in these lime- intervals ; and these differences would 
most certainly be much smaller than the probable errors of obser- 
vation. C. E. DUTTON. 

WwldBitoii, J11I7 f . 

The Freezing-Point of Sea-Water, and the Meltins-Poiat of 
Sra-Water lee. 

Thk difference existing tietwet-n the result from my determina- 
tion of the (rcezing-poirit of sca-waler {Sa'trK*. in. No, 228), and 
tile accepted one as value for the same of 28°.8 F.. seems 10 he 
inexplicable, unless we can assume that in the methods followed 
for its determination a wrong interpretation has been put on one of 
the results. 

There can be no doubt, that, tf the temperature of a body of sea- 
water is lowered till conglaciation takes places under slight 
agiution of the water, the temperature then existing at Its surface 
will be (hat of its freezing-point. 

On the other hand, it seems probable, that, when the determina- 
tion of the frccxing-puint u made by means of an admixture of 
sea-water ami its ice in thermic equilibrium, wc have reached a 
condition that would be liettcr described as the m«hing-potnt of 
sea- water ice. 

Could we assume that in thecliange from the liquid 10 the solid 
form, in (reewng. all the saline particle* were taken up without 
chemical changes, it would be rea5onabk to suppose that the melt- 
ing and freciing points would coincide ; but if, on the other hand, 
we assume dial in this conterxion ihe entire s.iline particles have 
been expelled from th« solid, wc must conclude that pan of the 
heat was expended in cApclling these particles, for wc may not 
Imagine any work performed without a corresponding absorption 
of energy. We wilt have, in this imaginary case, essentially fresh- 
water ice; and. if we were dcicimining the (reeling- point of aca- 



wnter with Ice w constttuied, thermic equilibrium would be ob- 
tained at a temperature of J3°, which wc should erroneously call 
the frcczing-poinc of sea-water. 

Granting the accuracy of these two supposiiionsk it seems certain 
that in the case when freezing takes place to the exclusion of four- 
lifths of the saline particles, as is the case witi) sea-water, thermic 
equilibrium will exist between 8ca>waier and its ice at a tempera- 
ture intemiediaie between its freeiing-point (MJ".? F.) and that of 
melting ice (33".o F.|. and eupcriment has proved this tempcraluic 
10 be 2S<'.8 F. 

I wouki therefore predict, that, in the case where a liquid is con- 
verted into a solid by frecsing. the temperniurc of ihc freezing- 
point of the liquid will be equal to that of the melting-point of the 
ice. only in the case or caces where each contains the constituents 
of the other in the same proportion. W, A, jVSHE. 

The Qu«b«c OtntrrjCfliyi Jul? «. 



Conctraing Filth-D !»«*•*•. 

Throcgh the heart of the city of Flaltiniorc. Ilowing southward, 
runs the bed of the sluggish stream Jones Falls. Eight miles 
northward, its waters arc divided and turned into the city watcr- 
»upply. Wilhin the city, the ntrciun is contined by haiLdsomc stone 
walls, which form a canal of dimensions twenty feet deep by a 
hundred feet wide and two and a half miles long — roughly. The 
canu] empties into the Back Basin, a nearly stagnant pool two 
hundred yards wide by live hundred yards long. — which itself Is 
ctmneclcd by a short canal with the City Basin and tide water of 
slight activity. 

In ihc nofthcni suburbs, and within the city, the Falls and 
Back Basin receive the drainage from a territory in which dwell 
eighty thousand souls, roughly estimated, a consider.-ibly portion 
of whom b packed into a lower quancr of the city. They receive 
that from the Causeway and a part of Fells Point. — quarters fairly 
designated slums. 

The sediments in this drain.ige are precipitated in Ihe lower half- 
mile of ihe F-ills and in the Hack Basin. Here they undergo ler- 
mentation and decay, at times giving off odors offensive indeed. 
It is a necessity of the situation that ihcae sediments must be re- 
moved by dredying; and with the active officials of the dredging 
companies, and with their workmen, the writer has been in quite 
con»tant communication for nearly three years. These people pass 
their days stirring about and dig(;ing iipihis fcmirniing and decay- 
ing city garbage and mud and sewage. They live in an atmosphere 
loaded with offensive gases. And what of their health.^ With 
singular unanimity the)' declare that the occupation is a healthy 
one. Excepting tn rare instances ac:k.ie uln.iuseaand vomiting, 
which quickly pass away, they have no more sickness than those 
in other occupations. As a matter of fact, the writer has not in 
nearly three ye.-iis heani of any case of xymoiic disease among 
about a hundred men engaged in this drrdging. 

The decaying refuse from ihe slums o( a city, deposited in warm 
and nearly siagTiani waters, ought to contain all manner of poison- 
ous elements. — inim.il, vegetable, gaseous, or oiherwi-ie. Men 
stirring up and removing such material ought to sicken and die. 
Curiously enough, ihey do not — more than men in other occu- 
pations. 

The v^Titer has no knowledge as to what lilth-discases arc, or are 
not, and has no suggestions to offer. The studies here indicated 
were made because ihe field seemed to promise a rich harvest of 
such diseases, but the prumiae has not been fulfilled so far. 

Wm. Glenn. 

BalltBiun, Jutr n. 



Queries. 

8. WuooPlNO-CoUCll l.s Tlli: Cat. — A Liverpool cat is re- 
ported 10 have conlracled whooping-cough from a boy sick with 
that dixcose. For t\^-o weeks it had live or six atucks daily of the 
cough characteristic of that affection. Is this unusual ? .X. 

9. Bam.\na. CotxiANUT, AND Inuia-Ri;uii£K. — Can any one 
send us lists of books on the cultivation of the banana, coco.inul, 
and india-rubber? J. C. £. 



July 15, J887.] 



SCIENCE. 



BOOK-NOTES. 

— Prof. J&hn ¥. Wrir. the well-kTu>w-n 
.autisl and criiic. and head ol the Yale Art 
'School, will conirihule to the August ntim- 

ber o( S^ri/tHirr's .Ifa^nsrm x [>aper on the 
re\-ival of handicraft, which is a pica for ibc 
Spread of skilled labor. The inicrcsi which 
the whole subject of manual training is «• 
citing; adds special limdineu to thi* article. 

— rrofeswir Shider's itrtide on the in- 
stability of the atmosphere, in Sfr/Mur'j 
Jfajcat/nc for Au](U.<it. will <:oiitair) re[iro- 
<luction» ot a numticr ol plioiographs taken 
immediately after disastrous lornadoei in the 
West, which show grades of dulruclion 
tmrn centre to circumference of tomwloc», 

l*nd the explosive effect of air contained in 
hollow walh. 

— Ceo. Bnimdcr. Milwaukee, Wis., an- 
nounces that he has maAt arrangements with 
H. Nehrling, the ornilhotogist, for the publi- 
cation of the laiicr's work on ' The Birds of 
North America.' 

— Cassdl & Co. have in press a political 
firecAurg to be entitled ' Republic of the Fu- 
ture.' Th« l>ook pmposes to do for the 
•question of Socialism what 'Gi:M'» Baby' 
did for temperance. This little book is in 
ibe fomi,ot a series of letterv supposed lo 
b« written \tj a Swedi^K nobleman, on n 
> Ttsil to America in the iisi century. The 
kutbor is Mrs. Anna Bowman l>odil. 

— MacmiUan <S: Co. announce a work cn- 
iSfXrA ■ Romantic t^vc and Personal Beautv : 



their devdopment. causal relations. hUtorlc 
and national pecuharitiM.' The Author, Mr. 
Henry T. Kinck (Harvard. r876). has coW 
lectcd a number of curious (acts tending to 
show that romantic love (as <listinguish«d 
from conjug-al atTection) b a modem senti- 
ment, only about sis hundivd )-ear5 old. 
They will publish immediately Sir J(An Lub- 
IxKk'a volume on 'The Heasurcs of LUc* 

— G. P. [^lt[lam's Sons announce ' De- 
cisive Entiles Since Waterloo," a continuation 
of Creasy's ' Decisive Balllu uf the World.' 
by Col. Thoot. W, Knoi. with 59 plans and 
iliusirationx : also "The l«les of the Princes, 
or. the pleasures of Prinkipo.' by the Hon. 
Samuel .S. Cox, an account o( the experiences 
of the author while U. & Minister to Turkey, 
fully illustrated. 

— D. Applelon S: Co, have just i&sucd a 
work on • China.' by James Harnson Wilson, 
of the U. S. A., giving a full account of 
traveU and invca ligations in the • .Middle 
Kingdom.' which proves an interesting study 
ol itscivilliation and possibilities, with a side- 
glance at Japan ; and the fir^l [lart of Bain's 
' Kngbsli Com[Mi»tlioii and Kheloric' 

— Scribncr & Welford have juftl ready an 
cKcellent translation, by Princess Christian. 
ri( the Memoir* ol Frederica Sophi.i Wilbel- 
minn. the MargraMre of Ilaireoth, eldest 
daughter ot Fre<lcrick William I. of I^ussia, 
■ind iiftter of Frederick the Great. The Mai- 
gravine vv.i* an indu.tlrious xnA minute 
chronicler of all that went on in the Ptuuian 
court in the early part o( the last centur)'. 
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Bn.1., A. X. The Pkytiolanol Cond^ ion and ^uiurr 

keqiiir(H(Ui tt <ic>i<^til« and SckscJ-KoiMH. 

lUfiriii H. Cnh uriK t-wav.) Bivoklyn. K.V., 

TraUL M«<1 Sue ij r- (*. 
Blui Itru, Uimrotogic*! Otnemiorr, Rcwlaef itw 

ll«cM*alottcal OtenmilBw luile *i ih*. ia ilw 

Vau iga^ SutcB. Uadga. tj p. t°. 
Bi-ciwu. il. KjineniDL Cafmag. DBnthci A HiMK* 

k1(M. *Mii. a*. (New Vark, Huchtrt. li«>J 
Cm*vaoii(, J, RiImo uad rvnctniacra Ut •»«■ uotf ' 

(Kuan K.C'nc-'*[>al«. Jena, CoMaa«Uc. idI p. I*. 

(JJ.* Vo-k. S.«kcn. taJo.) 
Clmhiko, L. LlMincley maied EiperiataauDy. 

Wai()t«« Plan, l»adi>B. Rivinxaou. A^ p. i6=. 
lLittM.ua, A., u>4 Pbawti., K. t*tt naiurilihca ntaa- 

•mfaaiiliaa Lid. <- l^iptit. E*««ln»iB. 4I o. 

I". <I>««yMk,SMch«n. «««■■<■> 
Hl>cmB(, M. C Genaii wd Ccolon t the Hamaw 

ot tfca Semuunl *nd Ci«l<«icid^R<c«><b, Cbam-' 

wiahy. H.C.. Tht Amhor. 14a r. ■**. 
PiAaoev Ua*mtm nf AntricMt ArduHlin aad Clb- 

a«l«gT> TwmiMib Annual Re^Hl ol th* TnuMCa 

ol rka. Vol, iii. Vo. }. CMatwidce. Pr^hoiy Miu. 

Tip. ••. 
Puunf.C. Th« Stonrt of Elceinol Enere*. K<w 

Ycclt. Vu> M«inaa: titf. „'. 
PVTHAM. r. W. CocmMMaalam ia Ancicer Anwrlua 

An. Kidm.SaWmPr. ij p. ••. 
RoH«ii», Don M.. AiUdciB Uinisi«r. &p«ecb o(, lead <m 

[he «M>i Aaniffru))' ol iht Bjinh ot Gea. U. Sl 

Gnrt. at ihc Cixf ol WaahlnKIM, Apiil ii, itH, 

SiiviRi, W. Rdw in dft sictn NtiaiU de Sauu 

Marli. I.«>iiris. (irawoera SchmiuB, »ap. I*. 

IN™ Votk, Stetl.Fr., It* 
SroLi.. <l CuitRTiiU. Ctipat. BnKkhaiM. <>■ a. 

I'. tSaw\..tk.^iti,tii.ti f} 
Tii>v. C. M. The Treauoaai ol sevue. IVta K«^ 

uaad'iSe.Scr.Xa.}*.) N<* Votk, Van Nutiud. 

ru p. >(•. )a (vaU. 
Vwa hiMTi<i>i>, Caial«atw of Anmcaa and Foicia 

Sci<aii«c Bi»ka lor .Sala bv- >l<>>«d. X(« V^A. 

V*a •fainnd. 64 p, ■'. 
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The session of the National Educational Assomlies at 
Chicago liut wnk was a notable occasion. It was estimated 
bjr a comptfteni Jiuthority that sixtren thouund teachert were as- 
sembled in the Exposition building when ihe opening scsskMi was 
held. Coming aa they did from all parts o( the country-, — Kventl 
of the SoiiUicrn Stales enccpied. — they were representative o( the 
Ammcan public school in :JI it« grades and phases. They were 
aSiUiiiblcii to listen to the discussion of important questions, to talk 
togeilier infonnally of school matters, and to view ih« great exhibi- 
tion of educational material that was prepared for them. Despite 
the fact that several of the prominent speakers were not able to be 
present, the discussions were well suMiiinetl iind aitcntii'cly fol- 
lowed. The majority of the teachers present look roorc tniercst in 
ibc meetings o( the sections devoted to matters of special interciit 
than in the general meetings. It was very satisfactory to notice the 
ground g^ned by the advocates of manual training during Ihe past 
year. This was clearly evidenced by the approval accorded to all 
references to it. by the character of Ihe address by the lYesidcni of 
the Chicago Bo.ird of Education, and hy the grtat interest dis- 
pliiycd in the exhilnts of the vfOT\i done at Chicago. Toledo. Cook 
County Normal School, and elsewhere. The exhiNtion wa» very 
complete, and well worth jroing a long distance to see. The Slates 
of Illinois, Wisconsin, and Michigan were particularly well repire- 
xnted. One fact was thoroughly demonstrated by the convention ; 
tiamdy, thai despite the excitement and enthusiasm attendant on a 
large assembly, the Assoctaiion's annual mceiing has grown so 
large as to l>e unwieldy. Very many cannot hear what is j^oing on. 
and very many more are dissatisfied at being aflorded no proper 
opportunity to participate in the proceedings, while a few olhent 
who have long ago said all thai ihey had to ^ay th.tt was worth 
hearti^, continued to rc.id papers and lead the discussions. In 
consequence of these facts, as well as because many teachers arc 
unable to afford the expense necessary' to attend a national conven- 
tion. Ihe proposal has been made to divide the As«>ciaiion into 
several, saj- (our or live, each of which shall have its annual meeting 
and elect a quota of representatives to a central body, which sh.*ill 
meet annually and be deliberative, instead of hortatory and |)f>lcmic, 
as the Association's ineeiing now is. This seems to us a mo«I 
excellent ptui. and we trust it may be soon adopted. The new 
president of the Association is Superintend enl Aaron Gove of 
Dcaver, Colorado. 

The ecONOvi[C benefits of the work performed by the U. S. 
Geolo^cal Survey are just beginning to be appreciated by railway 
men who arc laying out new lines o( railroad. The officials of the 
Survey are of the opinion that within the next ten years the centre 
of ^1 Ihe railroad-building in the country will be located in the 
Soulhem States. They base this opinion on the fact that the 
calts for maps of the southern mountain ranges is increasing very 
rapidly. The m.ips thus far prepared by the Geological Survey 
cover t)ie eastern coast<linc from the Maryland boundary to the 
Georgia coast, with the exception of a small section of Vic^nla. 
They are at present issued only to those directly interested in the 
topography of the Appalachian range, yet there have been issued 
already upwards of three thousand five hundred maps of the region. 
That is lo say, about a liuiidred different sets. These maps have 
all been dutributed to those directly interested in the building of 
new railroads. It is said that there arc somewhere about twenty 



different roads in course of construclioa between the coal-ftelds of 
the South and tlie seaboard or the Ohio River. One gentleman, 
who is interested in Ihe construction of * road between Charleston, 
S.C.. and the mouth of the Big SaiMJy oo the Ohio, called at ihe 
oSicc of the Survey a day or two ;^o and said that the maps which 
bad been furnished to his company had saved the corpomtton al 
least ten thousand dollars in pretiminary surveys. From all sec- 
tions ot the South, reports arc consianlly received of the enomious 
value of Ihe maps furnished by the Survey to topographical and 
civil cn^necTs. Besides the work which has been done in the 
Southern Siatet, the survey has been extended well into many sec- 
tions of the North and West. Massachusetts ha£ been mapped on a 
scale of a square mile to the incb. Uirough the joint work of the 
Stale and the general government. A field-party hat just begurt 
operations in south-eastern Iowa for the purpose ol mapping that 
Stale on a similar scale. Illinois and Indiana will, in all probability. 
be the next Slates in which the surveys will be undertaken. There 
is a great difference in Ihe cost of the work In the vanous Slates. 
In the South, where the country is broken by mountain nutges. lite 
cost is about twelve dollars a square mile: while in the prairie 
States of the West, where the country is flat, the work can be per- 
formed at about five dollars a square mile. It is ihe ultimate iiiten> 
tion of the bureau to prepare topographic maps ol the entire 
country, tawing, however, to the necessary idownesx ol the opera- 
tions, it will be many years before the entire scheme of operadotis 
is perfected. As fast as the ti eld-operations in each case are per- 
fected and vcriricd, the onginal maps arc sent to the engraver, and 
a few copies are made tor immediate use. Eventually there will be 
prepared an atlas of each State. These atlases will be of enormous 
value, not only to railroad engineers but to all municipalities who 
have use for an accurate topographic map of the countrj' surround- 
ing them. 

AMERICAN PHIIjOLOGICAL ASSOCIATION. 

The nineteenth annual scsuon of the American Philological As- 
sociation was hekl in the Marsh- Billings library of the University 
of Vermont, at Burlington, on July I3 - 14. In the absence of 
President Merriam. who is on his way to Athens, to take charge of 
the American School there for the ensuing year. Ihe Vice-President, 
I. H. Hall of New York, occupied the chair. The attendance was 
not as large as usual, but this did not hinder the meeting from 
being an exceedingly interesting one. marked by Ihe animated db* 
cussions which some of the papers aroused. 

The reading of papers was begun, after the irim.iactinn of routine 
business, by Dr. C. K. Nelson of Brookcville, Md„ who presented 
some interesting facts gleaned from a study of • Murray's New 
English Diciionar)',' Part iii. This pan embraces the letter B from 
dat/gr to AosriMw. and containn 8,76; words. It we add to this 
about 3.000 words under B in Part ii.. and estimate the remaining 
words al ilie same 5gurc we have, for entire B, 14.765 words, or 
more than twice the number given by ' Webster's Unabridged,' 
which has only 6^750 wonls. Of the 8.76J u>ords in Part ill.. ^,313 
are main words, 1,873 compound, and i.;69 subordinate words : 
and of these main words, again. 3.801 are in current use. while 
1,379 are obsolete. A feature of this letter is the small proportion 
oi Latin and Creek words found under it, aggregating not quite 
Iwcniy-fivc percent. In summing up, Or, Nchon said that "thb 
part of Ihe great English Thesaurus impresses philologists more 
and more with the fact that ihe creative period ol language is by 
no means arrested. Sanscrit, and Latin, and Greek have crys- 
talhzcd linguistic forms, which afford splendid specimens of Immu- 
table structure, but it is in the living Ungtuge, where words are 
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created as they arc needed, that we hare tlie opportunity of wit- 
nessing the phenomcn.i of permntAl growlli." 

Tuesd.'ty evening, a wcU-aitended public meeting was held in the 
chapel of the Univcrsily. when Prof. J. H. Wright, iht- Secrctan-, 
read Pmidcni Mrrriiim's .-uldrcss on a 'Review of Ihc tircck Iti- 
3icri|>t)oiis I'tiblUhrd Uunng the Pa»I Yr:tr,' It in <o the nuinii- 
mcnts, \vhich iht soil of Greece has preserved in auch lai^ mim- 
bcrs. thai wc hjvc lo looW for an increase of our know-ledEc of 
Grccif history iuid civiluation. itml for a solution of the many [iroh- 
lemt «till unsolved. Already the re<iuli« of (he explorations, which 
have been going on busily (or some time, arc beginning to make 
thcinselvH fdi. and it is not too much to say that Greek history 
will yet have to be rewritten In the new light shed ujion ewnts by 
[the leatimony of the stones. The p;i5l year has been, on the whole, 
imponani <intt fruitful one. Greek inscriptions nf p.-trticular 
have been found in Naukratis. under the auspices of the 
ploralion fund, at Siglc in Crete, at Epidaurtrs, and ne.ir 
US, the harbor ot Athens, h is within the domain of the 
fiisiory of the Greek alphabet that the most valuable results of the 
last year's work are to be sought. The rest of the address was 
■devoted to an elueidiilion of these rL-±ult:>. 

Al the session on Wednesday morning, I'mf, P. A. March read 
1 paper — that may in m.my rpsj)cct« tw ralird remarkable — on 
^'Standard Engtt&h.' He claimed, in opposition to the ' new phoncl- 
flsis,' lh:tt there is Mirh a thing at ikiandari] Engli<ih. dcfimng it »s 
fthe ' heir of all ages ret-ordcd in grammars and dictionaries.' 
St&ndard English, meaning by that both the proper use of words 
and their ptO))er pronunciation, is an authoritative institution. — a 
Stronghold of the unity and power of the Anglo-Saxon race. White 
it is true that speech in its simpScst form is without reflective pur- 
pose, yet, when a higher state of civilitaiioti b reached, its growth 
procee<k under the guidance o( reason. The development which 
the English language has taken since the days of .Milton ;md 
Shiakspcarc is a proof of this. Wc arc. therefore, not only justified 
in guarding jealously our standard English from contamination 
thmugh impure influences, but it become*, also, the duty of scholars 
aod ctiltured people in gcncTal to su|>erintrml its growth. Students 
oJ language have it as their specialty to prcser\-c and perfect the 
records of the language. The paper, which was tKoroughly sug- 
gestive throughout, gave rise to a long, and nt times aniin;ttc(l. dis- 
cussion, in which a large number of the members panicipatcd. 

Professor Seymour of Vale College gave a report of the doings 
[•nd needs of the Amcriuiin School al Athens. U will be remem- 
bered that some months ago the [icrmanent Diiectorsliip of the 
[school was offered to Dr. Charles Waldstrin. who accepted the 
^«ame, subject lo the condition that an endowment fund of S>oo,ooo 
be r.tl!u:d in order to place the institution on a sound financial 
basis. Up to date, $10,000 of this sum h.ive been subscribed. — 
which, it must be confesM:d, is nut a very encouraging showing. 
Still, there is a fair prospect that before the expiration of the time 
ued by Dr. Waldstein. — October. 1833. — the remaining ninety 
aiand will be forthcoming. With the aid .ind encouragement 
[ which the school has received (rum theGreckgoveniraeni, such as 
the recent gift of a suitable site for a building. — which, it is pleas- 
ant to record, is in process of erection, — it would be indeed lament- 
able to see so important and valuable an undertaking maimed by 
our own indifference lo its fortunes- 

Pral. W. K. Allen had an interesting paper on " The Miinctary 
Cri»s al Rome in 33, A.D.* The crisis in this year, which was so 
severe thai it retjuirvd the intervention of the Emperor Tiberius to 
restore credit by advancing, from the Treasury, a sum equivalent to 
(our million dollars, in the form of loans without interest, w.^ the 
necessary ouicorac of the conditions prevailing In ancient Rome, 
which made money-lending a curse and ihe money-lender an evil. Al 
the present time, the legitimate business of bankers consists iit ad- 
vancing funds to be employed for productive puqtoscs : the liankcr 
is therefore a highly useful intermediary between those who have 
money which they do not understand how to use productively, and 
those who arc engaged in industrial occupations in which they 
can use to advantage more capital than they themselves jKissesa. 
But there was no such thing as productive industry, on ;i large 
scale, in Rome, When money was Lunowcd, it was merely for pur- 
poses o((uturc consumption, or to pay for pasiconiiumpiion. Money 



was borrowed in order to pay a debt incurred, and therefore carried 
with it the incuiTencc of a new debt. The cmseournce of this 
state of things was, thni. a Urge body was growing deeper and 
deeper into debl, while a lew — the money-lenders — reaped Iwnc- 
(ils out of all proportion to the sorices rendered by them. 
Already in C*sar's time the attempt w.is made to ctiunteract this 
threatening evil by the p;ls^age of a law for the regulation of loans 
and of debts, II aimed, as far as wc are able to trace it. on the 
line liaml, to prevent a scarcity in the money-market, by limiting 
t he amount of cash an individual could have on hand, and obliging 
him to invest what he bad above thia sum in real-cslalc, and. on 
the other hand, made provision for the payment of outstanding 
debt)., by an extension of time and by compelling creditors to take 
rcal-cstatc as payment. The law, however, remained a drad-letter 
until the days of Tiberius, who made an aticnipt to revive it. The 
attempt (ailed, and the much-lenred crisis broke out. Hul it is a. 
testimony lo the wisdom of Tiberius that he foresaw its coming, and 
endeavored to prevent it by all means in his power. In order ift 
relieve the debtors of their embarrassment, he issued the loans an 
above set forth, which w'ss of courne only a temporary relief, not a. 
remedy for the evil. 

Professor Giiecnough of Han-ard University had some suggcsit*-e 
Latin cl)Tnolo0cs to offer, among others, thai of iUiruHfum. He 
favored the cxplan.Alirin. common in former dnys. hut Utterly super- 
seded by olher views, according To which it was an artiftciatly 
coined word composed of the threi^ letters/. w(,«. The/was due to 
the force of analogv. so as to make the word conform with such 
(onns .o-s rudimenlum, aiimenlMm. Dr. H. Weir Sni].Th of Johns 
Hopkins Uni\'er*ity had an elaborate treatise on the .Areado- 
Cyprian dialect, which endeavored to cover the entire field of the 
famous Cypriote inscriptions, of which the Metropolitan Museum in 
New York has such a rich collection, and, by a minute examination, 
to make clear the relation in which the Cyprian stood to the other 
Greek dialects. Professor HMe iif Cornell had two papers, one 
proposing a new terminology' lor the L.itin tenses. Che other on the 
* CMM-constructions in L-aiin : Their History and their Functions.' 
Dr. Cyrus Adlcr of Johns Hopkins, in a review of the article 
' Semitic Languages.' in the ' Encyclopedia Briiannica,' look grounds 
against the writer, Professor NKIdeke of Strasshurg, (or the sub- 
ordinate rank which he lutsigns tu the As.syrian .imong the Semitic 
languages. Dr. Adicr claimed, that, in conscijuence of this, the arti- 
cle was not up to the mark of our present science. Professors 
JasLrow and Hall made some remarks in reply. Other papers weii:^ 
as follows: 'Conditional Semcncci in yEschylus,' by Profe 
Clapp of Illinois College : • Long-Vowels in Old Ctrmanic.' by Dr. 
Wells of Providence, K. 1. : " llclitjsch's Assyrian Diclionary, Part 
i,' by Prof. Morris J asi row. Jun..of the University of Pennsylvania. 
On Wcdnewlay evening the Associ.ition was enien.iined by Ur. 
and Mrs. Scars. .\nd on Thursday, .ifier the cloKing meeting, an cx- 
cuision was taken to the Au Sable Chasm. 

Before adjounilng. the lollowlng officers were elected ; President, 
I. II. Hall of the Metropolitan Museum, N. Y.; Vice-Presidents, 
l'n)(es5oi5 Seymour of Vale and Lanman of Harvard : Secretary 
and Treasurer. Prof. J. II. Wright of Harvard; Executive Com* 
mittee, Professors Whitney, Gilderslccve, Pcrrin, and March. The 
ncxl mccling o( the Association will lake place at Amhersi in the 
second week of July, 1888. 

IS CONSUMPTION CURABLE? 

The discoxery by Koch in 1883. of the tubercle bacillus, gave x 
new impetus to the treatment of consumption. The investigatiou 
of Toussaint and others had made It more Ihan probable titat 
lulKTCulosis wit.« an inlectious (lise;Lse, but the discovery of lUei 
actual germ which caused the di^e^l!;e seemed in open up to the 
victims of phthisis a means of escape from a fate which up to that 
time had seemed inevitable. That the hope thus aroused has not 
yet been reahied is not due to any lack of enthusia.tm on the pan 
of the medical profession ; for, ever since the nature of tuberculosis 
was established, search has iKenm.'uIe (or some means by which its 
germs or their pniducts might be ilestroyed, and thus the dlsejue 
arrested, 

We have recently had (XM:as!on to mention iwo methods o( treat- 
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menl from which mgch advaDtaKc WM promised and expected, — 
those tA Krcmianski and Bcrgcon. The funner. which w.li ba:Mil 
on the fatal effect of the mnst dilute m)Iuiiqii of ^iniline on the 
baollus. han had but a brief exisienee. and. sa (ar ae we can leain, 
has been xlKtndoned .it bcJii|; not only of no practical benclii. but 
as being »nu:itly (tant;erHuk to life. 

The BcTKcon method, on the other hand, seems to pramice very 
much. and. as a is now bdng extensively employed, its value will 
cloubtleu soon be detemilncd. This consists in the introduction 
into the body of Hilphuretted hydrogen and carbonic- a>ci<l ga^ 
Lecturing on the Mibject of tubcrculosb at the H^pit^il d« la Pili^ 
Paris. M. Debovc, in 18S3. said the ideal cml towaril which )>liysH- 
ciana should always strive when in the pn-sence of a parasitic di^ 
eatsc such .u phthisis, is to find a parasiticide acting,' in the interior 
in the ^ame manner ju exienifd remedies act which are employ e<l 
for the ctirr of itch. U a necessary to lind a ■Hjbslancc which, 
withool injurinf; the system, will he destructive to the pjirasite. 
Dr. BcrKcori. hcnioi depuiy-prolcssor al the School of Medkinc at 
Lj'ons, M:g),'e)in(t the use of hydrogen sulphide, carbon dlsulphidc. 
and other antiseptic cuhKtanees, atKici-iied with pure eaT^M>nic-ncid 
{as. — agents which comply with the requirements of IJebove. 

A pamphlet by Ur. V. Mord, published bj' James W. Queen & 
Co.. Philadelphia, entitled ' New Treatment of the .Affections of 
the Keapiracor>- Urjfans iind of llloud Poison by Rectal [njeetioni 
of Gases after the Method of Dr. Bergeon.' contuins the experi- 
mental eridenre on which this nielho<l is t>ased. together with a 
description of the ap]>ar.ilus by which it is to be applied. 

The OKCitls by which the bacilli wen; to be destroyed having been 
determine<l. the next siq) was to devise means (or inttoducin;; them 
irtn the hum.nn body without injury. Two methods of imroduc- 
lion presented themselves : the one, by inhalation ; and the other, 
by introduction into [he digestive iut>c of the Kame sutntances in 
such manner as to be eliminated by the lun^s. Dr. Morel states 
thai many inconvenience, grave dangers even, oppose the adoption 
of the method by inhalation. These antiseptic substances are en- 
dowed with great u«ic power when ihey penetrate the arterial 
system, either directly or by way uf the lungs, and Claude Bernard 
has demonstrated that ihc agents introduced by this method act 
almoDit immediately. In addition, they possess a very Rreal local 
irritation, and thi» action, exercised on an organ already diseased, 
cannot but augment the pre-existing lesions. This b. doubtless, 
the reason that there has been ^o little success gained in inhalations 
In the treatment of phthisis, and the disaf^eeahle odor of theie 
wbstanccs hiia contributed to their being refused by the nulfcreis, 

The introduction ol antiseptics by Ilie digestive tube does not 
offer the same dangers. Bernard has demonstrated that when 
toxic matter is introduced into a» origan removed from the arteri,il 
systefn. — in the digestivo tube, for example. — it doe« not enter 
into the am-rial sysiwn. as it w eliminated before penetrating so far. 
It has then to traverse the portal veins, the liver, the hepatic veins, 
and the pulmonary tissue. Now, in this course it can be eliminated 
in the liver by the bile, and in the lung« by exhalation if it is vola- 
tile. Claude Ikmard, after experimentation, stated that hydrogen 
sulphide can be introduced with impunity into the digestive tube, or 
into the «-ein\. if care be taken not 10 give too great quantities at a 
tunc. 

The next question to be decided was whether the antiseptic sub- 
stances should be introduced by the mouth or by the rectum. 
Inasmuch ai they r«.\ch the lungs through the same channels by 
whichever way ihcy arc introduced, it would seem to be a matter 
of indifference which o[ these two entrances was selected, t'rom 
a case in which a fatal result foll<wed the introduction by the 
mouth. Morel thinks thut this may indicate that the essential action 
of the medicamcni is not the same in both cases. In addition to 
this, it is important in the adoption of a method of treatment that 
preference should be given, other things being equal, to that one 
which li most agreeable to the patienl ; and. inaimiich as both the 
odor and the Ia«te of these tinliseptics is very disagreeable, the 
rectal method is to be selected. By introducing the remedies by 
the mouth and stomach, we are also in danger of interfering with 
d^estionand .tlifTieiil.itiim. which are especially im|)onat)t in the 
<lasa of invalids under con.tideralion. For these reasons, Ur. iler- 
£eon has abandoned the method of injection into the stomach. 



Having adopted the method of rectal inieelion, it was next iteces- 
aary to find a mi'dioimcnt wliich wouki be exhaled by the lun|p, 
and whkh while in those organs would destroy the tubercles 
bacilU. 

The first Mperiraents of Dr. Bcrgcon were made on animals, with 
chtonne, tur])entine, ether, .'unmooia. and ImMnine : but these sub- 
staivces provokerl an imme<liate artd violent inflammation of the 
rectum, and even caused mortificAtion of parts of the mucous mem- 
brane, and were tlierelore abandoned. .4 mixture of carbonic acid 
and hydrogen culphidi- wa-t perfectly tolerable when the two gasrs 
were pure and completely deprived of atmospheric air. In ihcir 
union the carbon dioxide plays m some degree the part of an inert 
body, aiienuatirtg in all cases the irritating properties of the stil- 
[■hureitcd h>-tlrogcn. We know that sulphur pouesxs germ-de- 
jtroying properties, and nuthing is more logical than lo apply it to 
the treatment of pulmonary tuberculosis. The sulphuretted liy> 
drogen is taken up by the venous syntein and elimiiuied by the 
lungs. — thus this gas seems lu fulfd all the requirements. 

Tbc a)itaratus by means of which these gases arc prepared and 
injected is tbc invention, or adaptation, of Dr. Morel. It is con- 
structed on the principle that a current of corhon dioxide passing 
through, or over, certain gaieuus, or volatile, substances will cany 
with it a certain quantity of the«e tuhstances : it produces a diias- 
sociation of ihc gaseous elements which they hold, ami these 
elements. bcinK liberated, are carried wtih the current of carbonic- 
acid ga*. It is necessMiT)'. first, to produce very pure carbonic -acid 
gas. and, second, lo pass this gas through u liquid medicated with 
these volatile substarKcs. and to cause it to penetrate the rccium. 
and to prevent iu return to the receptacle for the carbonic arid. 
The c.-Lrbonic add i» produced by the action of sulphuric acid on 
hicarlxmatr of suda. Hydrochloric acid ha.s Ikco usnd. but a little 
always escapes with Ifae carbonic-acid gas, and produces an irrita- 
tion of the intestine. The carbonic-acid gas as it escapes from the 
generative llask is collected in a rubber bag. In order to avoid 
colic. Ihc gas must not contain any atmospheric air. The injectioi>- 
apparatus consists of the rubber bag filled with carbonic-acid gas; 
ol a rubber bulb with a valve at each end, to which are adapted 
rubber lubes, one of which is red and the other black, so as to dis- 
tinguish the valves.: a metallic T-iube.theveriical branch of which, 
with a valve al each end. is plunged in the bottle containitifj the 
medicated liquid : and. last, a rubber tube with a pipe on the end 
for insertion into the rectum. These pans are attached in such 
manner that the carbonic acid is drawn into the bulb, theit forced 
into the medicated solution in the bottle, taking up the Milphurctted 
hydrogen, and together these (fases arc forced into the intestine. 

Alter describing dte apparatus and the method of its use. Dr. 
Morel calls attention to certain precautions which arc lo be taken 
in making the in)ection. These ioclude the attitude of the patient, 
the necessity of proceeding with caution, and, at first, its adnunis- 
Iration by the physician himself, the time occupied in giving the in- 
jection, and the amount ol gas injected. 

The natural mineral -waters which contain natural sulphuretted 
hydrogen or sulphides of sodium ur cakium have, as a usual thing, 
been employed by Dr^i, Itergcoii and Mord. being preferred to the 
artificial wjiters. 1'he principal springs which contain a sufhciem 
quantity of sulphuretted hydrogen gas 01 of sulphides for rectal in- 
jeclinn are Allevard. Aixen Savoic, Eaux-Bonr>cs. and some fifteen 
Mtheri. To obtain permanent results, the treatment must be con- 
tinued for months, in order to place the bacilli in a local bath of 
antiseptic vapors, which at length will destroy their virulence and 
[lower of reproduction. 

Thcresultsobtainedby Dr.Beigeon in the treatment of consunqi- 
tion by his method of rectal injections were coinniunicatcd to Iho 
French Academy of Science in July. 1886, aiKl to the Congirssof the 
French Association for the Advancement of Science, al Nar»cy. in 
Ai^^Kt u( the same year; and in October the distinguished Profes- 
sor Comil made a communimimi to the .'\cadcmy of Med»cioc on 
the subjea. These results ol Dr. Bergeon have been conlimted by 
physicians of Lyons. Paris, Geneva, and Marseilles. These phyti- 
ciftiis have oh-terved the rapid disapptrarancc of the symptoms of 
pulmonary suppuration in conuiiiiptive«. and .1 progress toward a 
state of health, which lias all the characteristics of a complete cure. 
Dr. Berfcon says that those whom he consklcrs cured do not ex- 
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pccioraic, or offer to auscutiaiion any stpihosropic sij^i but (hose 
of dryness clue to the |>re3cnc« o( cavities which have cicatrixed, or 
are in procns of cicatciration. or to ciMtricial bands conscc«!ivc to 
old lesions. Some of these patients have been obliged to t;tke up 
again a vcr>- laborious exislcncc. Mounting a gre.-it many stairs 
many titnes in the courst of the day. ncvcnhcless. iheir respi/atoty 
organs have resisted all ihMe faiij^ues. and the impro^'em)rnt gained 
hiU been EtcAdily matntnined. In mort of ihe paiient«, in two or 
three daj-5, there is a nurkcd diminution of the cough, ihc eijiecio- 
ratJon. liic night-sweats, and the difficulty in respiration, which 
accomp.-kny ptilmonnry phthisis; in time, (he p.iticms gain a feeling 
of healtli iuid nn increase in strength. Little b>' little tlic fawrablc 
ayrnptoitis gain the advania^. and the patients cease to \om Acah, 
and commence to gain it. 

Dr. Morel notea the remarkable fact, that, c%eii in patients who 
are apparently restored to healtli. ihe lubercle bacilli arc stiil 
present in Ihe sputum, and says (h»l it [cmains to be ascertained if 
the bacilli which persist in the &pulum. notwithstanding the leium 
of health, still pcisseit their funciional activity, that is, ihe property 
of dev-eliiping to any great nctenl. to infiltrate anew the pulmonary 
ciSKuc, and there produce lesions similar lo (hose which have Ijeen 
cured by the adminisiiations of medicated gaseous rccial-injections. 
The constant presence of the bacilli in the sputum, after health has 
been restored, indicates two things; first, that their hurtful action 
b neutralized lor a long time by the cncdicativn. and. »ccuiid. that 
as long as they rem^iin in the sputum, a return of ilic malady is to 
be feared, and on this account the injections should nut be aban- 
doned, even (hough it appears that the cure iscomplelc. Many per- 
sons who have been sn improved alter several weeks of treatment 
as to consider themselves cured, hatre discontinued the injections, 
and havt suffered a relapse. 

Dr. Morel states that it b not the bacilli which arc lo be feared 
in phthisis, but the septicaemia caused by their presence in the pul- 
monary cavities, this being due to the absorption of the infectious 
products of the bacilli. The elimination ul the medical principle in 
the gaseous injections by the alveolar and bronchial surfaces nf the 
lung combats victoriously this septiciemia. While this elimina- 
tion is taking place, these infectious pruducis are neutralized, or 
licttcr, are not absorbed. When the pulninnary lesions are com- 
pletely healed (he injections must be discontinued, because, the 
bacilli being no longer in contact with a diseased surface, there is 
no feai of septica-mia. But if the ii;jectioiLS arc stopped before the 
walls of the cavities are entirely cicatrized, or i( (he cicatrization is 
not rendered permanent by prolonged treatment, the cicatrized part 
will ulcerate anew, and by the contact of the bacilli the scpiicarmia 
is renewed. It Is then necessar}', in order to prevent the return of 
the mnlady. to take the injection lime after time, even when the 
slate of the health is satisfactory, and, with siiil grcatci reason, if 
the old symptoms, cough, expectoration, fever, and emaciation re- 
appear. 

It has also been noted that the improvement is not confined to 
the tung-lesions. When tubercular ulcerations of (he larynx and 
pharjnx exist, these are also cured without any further applications, 
solely by the contact of the gaaes as Ihey are exhaled from 
Ihe lungs. 

Dr. ChanleinesM, chief nf (he laboratory- of baciertulogy uf (he 
faailty of medicine, Paris, and physician of the hospitals, reports^ 
nine patients in his pTai:tice who had presented both the local and 
general .symptoms of pulmonary tuberculosis, with the presence of 
bacilli in Ihe expectorations, as having under;gone great improve- 
ment under licrgcon's treatment ; the increase in weight was rapid, 
someiimcs a kilogram a week, while the cough and the expectora- 
tion were considerably diminished. The bacilli remained constant 
in the sputum. Professor Comil is now eiig.igcd in e.tperimenting 
upon tuberculous animals. He says that the rectal injection nf 
carbonic-arid gas and of sulphuretted hydrogen constitutes an ex- 
cellent therapculic method in phthisis, and should gain more favor. 
In view of (he fact that therapeutics are powerless in the face of 
phthisis. In this disease ihc only agents which ijll now have been 
found useful are foods and those remedies which aid nutrition. I>r. 
Morel claims that this method of treatment is not conrincO to 
tuberculosis. He claims much benefit from it in whooping-cough, 
bronchitis, and in the infectious diseases, such as typhoid-fever, the 



eruptive fevers, and septicaemia, in which blood poisoning mtutis from 
the introduction into the blood of infectious products of microbes. 
The infectious elements, spread throughout the blood, come in 
contact with (he medicjtied gas. not only in the lungs, as in tuber- 
culosis, but also in the right heart at the moment when Ihc 
blood of the two venae cavac is united, and in all its course through 
the branches of the pulmon.xry anery. The \'enous blood, thus 
purihed, frees itself of the excrcmenial products on it« arrival at (he 
pulmonary cells, and re-enters, disinfected, the branches of the pul- 
rnonar)' veins. Thus is explained the diminution of fever and the 
amelioraiinn of the disease which occur in the cases where gaseous 
injections are employed. 

Drs. Spillman and Parisat have made experiments to deiemiinc 
10 what height intestiiia! distension reaches after injecting eight 
pints of gas, and find thai in the cadaver the large intestines only 
are distended. They lindii impraclicableto usealai^r amount in 
the living subject on account of cramps and the danger of produ- 
cing paralysis of the intesiineii. They conclude, (ram their experi- 
ments, that the method o( Ur. Ucrgcon is powerless in averting^ 
tuberculous exacerbations ; much less is it capable of arrestmg the 
development of phthisis. The night-sweats do not seem to have 
been mllucnced by the mcdic-ition, and the temperature was not 
permanently Iiiwercd. The appetite was not disturbed, but there 
was temporary intestinal uneasiness, with distension of the ab- 
dumcn, rendering confinement to the bed neces.sary. The weight 
remained the same: sleep was quiel and restful, due solely to 
the carbonic-acid gas. According (a these writers, rectal gascous- 
mcdicalion is palliative, not curative. 

In England, the method has liccn employed by Dr. Bennett, 
and by Dr. Heron at the Victoria Park Chest Hospital. The 
London J^n^el.'m commeniing on the method, says that the evi- 
dence is forthcoming that the treatment has been followed by many 
signs of improvement in at least some of the paiicnis, and urges 
a more extended trial. The writer in ihat journal does not think it 
iiccessar)- to suppose tlial the gas must act after the fashion of a 
true germicide or antiseptic, but it may be that the value of the 
tiealmenl. su;>|)osing it lo have any. consists in improving the 
nutritive powers of the tissues, in increasing their vitality, thereby 
rendering them more able lu cope with deleterious intluences, or 
with the germs, by aHording an unsuitable soil for (he activity of 
the latter. 

In our own country, much has already been done In testing this 
new plan of treatment. l>r. Crane ol Chicago has used it in four 
cases, two of phthisis, one of intussusception of the bowel, and one 
of spasmodic croup. With the latter cases it acted like a charm, 
overcoming both almost instantly. In the case of croup. carlHin tji- 
sulphide was uiied instead of sulphurelied hydrogen. One of the 
phthisis ciiscswas a man, aged iwcnty-six years, whoae two sisters 
and brother had died from thai disease, and who had been under 
trcttment for three years, during which time he had bc«-n twice lo 
Colorado. Under the sulphuretted hydrogen he improved very 
fast, in one week his lempcraturc becoming normal, thenight-swcats 
-almo.'it stopped, and the espeetoration became less. In the Litter 
part of the second week o I treatment he ventured out on a mlny 
March tlay, took cold, and died in two days. The second case was 
that nf a widow, aged twenty-four years, whose mother and sister 
died from phthisis. She was sufiering from incipient phthisis. 
She made seven visits to Dr. Crane, and then pronnunced herself 
cured. The doctor thinks that she will probably have a return of 
her symptoms upon the slightest provocation. He has tried the- 
mineral waters of Lafayette, Intl.. Blue Lick. Ky., and -YpsUanti. 
Mich., .md considers the last best adapted for the purpose. It is 
so strongly impregnated with gas that he is able to use «t a second 
time. He has devised an apparatus for the manufacture and injec- 
tion of the gas, differing from Morel's in no important particular, 
save in the cx|)en8e o( manulacture, which is reduced about one- 
half. 

Dr. M. M. Johnson, of Hartfnril,Cc>nn.,liii.s been using Bccgcon's 
method in the Hartford dispensary for lwt> months. The patients 
are mostly those in advanced slagesof phthisis. Thenight-sweats 
have ceased, the cough has become loose and cxpectoraiinn easy, 
the patients sleep well and have Increased in weight, the circulation 
is (juickened, and the cold, clammy extremities have become wann. 
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The treatrncnl has noi been carried on long enough to enable an 
accurate c&timatc oi its true value to be (onncd. 

Dr. H. C. Wootl Maicxthaithemeihodliasbcenuiicdin iViePhlU- 

[ddphia Hox]>ital in » Urge number a( caxes, and that a personal 
imipvction shows ihM the stAtcrncnis made by the French obEcrv'M- 
are correct, and thai ihcrc seems to be no doubt ihai under the 

l^treatnteni ihere is rii>id .itteiation or some cases of phthisis for the 
eUer. Dr. Wood thinks thnl Itergeon U wrong in supposing that 

[die natural %%aicrs arc superior to ihc artificial. In Philadciphia the 
tie is charged with ten grains each of chloride of sodium and 

I sulphide of M>tlium, and this answers for a number at patients. 

'The amount of sulphureiicd hydrogen received by each patient la 
onknou'ti and very ^'atiable, and is ver)- small. Dr. Wood thinks 
thai the et'tdence is already sufficient to indicate (hat we are in the 
presence of a vci)- importani a<ldition to medical Ihcrapeutica, and 
that it is of vital importance to decide the mode in which the treal- 
Ricnl aas. 

The expcriincntx of Dojardin-Bcaumctz 3ho\v that the sul- 
phuretted bydrojjcn is the medicinal vtgenl. and not the carbon ic-aciti 

^ga&. He thinks it improbable that the gDo<l achicv«I is the result 

'Ol arty par^ticidal influence. There is, at present, no proof that 
sulphuretted hydrogen, wlieii it does gootl in phthisis, atts by killing 
the bacilli, and there i;^ siill las proof that it in any way increases 

.the direct resistive powers of the individual to the action of the 
bacilli. It is proluhle that Bcrgeon's plan is simply a means of 
making an application of sulphur lu the piihixjuic rniKou& mem* 
brane and tissue, and this view is confirmed by the benefit result- 
ing from the tre^lmrni of asthma and pulmonic catarrh by the 
same method. Dr. Wood had under hift care a patient who had 
met with a railway accident, followed by pleurisy and pneumonia, 
whose symptoms led tiini 10 bdicvc she would die. He employed 
the gas<-ciu^ injeciion. and at the lime of his writing he considered 
hcra.* conv.iltf.cent. In this case, although rectal injections u.-ere 
at first employed, subscciucnily Dr. Wood gave by the mouth the 
sulphureiicd hydroj^m in saturated solution anilicially prepared. 
and the effects were .ipparrnlly the *ame. 

[n order that the solution may be uniform in strength. Dr. Mar- 
shall of ihr University of Pennsylvania has devised an apparatus 
by which tl may be made by Ihc patient at hk own home. The 
liqtdd is sweetish. :md not at all unpleasant to the taste. 

From the forrgning rttumt of what is bring done abroad and in 
tlus countrx- in testing the eHicacy of Bergeon's method, it will be 
aecn tluit the evidence is gmdually ,iccumu1itting tn determine its 
efficacy. It is still too early 10 declare that tubeixrulosis is curable, 
and that the method by which the cure is to be effected has been 
discovered : at the same time much may be hoped (iir from a thera- 
peutic agent which h.is the support of so many wcli-known auihnri- 
ties in medical science. We deem the matter of sufficient import- 
ai«e to bring it thus fully before our readers, and shall keep Ihcm 
informed on the subject from lime to time. 

MENTAL SCIENCE. 
The Hatnrat Mtatory of Error 

Thkxe is .ilways a strong psychological interest in the study of 
such phenomena as the English Psychic Research Society invesii- 
gaic. apart from all considerations of the ultimate bearing on the 
truth of any thcor\\ No maitler whether houses really are 
haunted, or the raps made by spirits, or thought transferred from 
mind to mind ; it will br of great value lo a.sccrtain huw belief 
in these unusal manifestations ;irisis and progrcssw, to lie on the 
alert for facts .ipparcntly favoring Iheir genuineness but realh- 
pointing to obscure psychological processes which might ullier- 
wisc be overlooked. These imponanl siflc-i»siir> and preliminary 
investigations haw been much neglected by ihe English society, 
and K is an encouraging circumstance, ih-tt. in their most recent 
issue, they nuke an imponant step towards making good this 
TMiglect. 

Messrs. Richard Hodgson (now secretary of Ihe Ameriean 
society) and S. J. Davcy conlribuiea highly important paper on 
■ The Postibitlties of M-il- Observation and L.tpseot Memor>- from 
• J^BCtical Point of View." Mr. Davey became interested in spirit- 
ualistic phenomena sn'cral years ago, and was so deeply impressed 
with what he saw. as to be on the high-road to conversion, when 



he gradually gained a truer int^ht, and throuf^ skill and prac- 
tice can now perform many of the medium's favorite manifesla- 
t ions. H is t|}cctaliy is the slate-writing phenomena. — * psycography ' 
s the technical word, — and in these he has achieved great success, 
his pcrfomiance having been declared superior toEnglinton's. Mr., 
Darcy. under the assume*] name of Clifford, gave sittings to frimd 
of Mr. Hodgson and others : he did this, ml as a medium, took noj 
fee, but simply posed as a phenomenon, asking his spectators^ 
to watch him as they wouM a conjurer, and afterward* to )«nd him 
a deiai/rd wrtfUn ateouitt of what they had seen. These accounts 
are all published, and are extrctncly instructive. What was rcall/i 
done is here accurately known, and a comparison of this with iha 
accounts of the ' sitters ' at once shows how reputed marvels come 
to being, simply by inaccurate dcKription. One must remember, 
too. that Mr. Davcy wasdecidcdiytn a less advantageous position lor 
deceiving and eiciting wonder than a professed medium: for the _ 
laller, at the worst, deals with a person who has a little belief I 
Ihe possibility of some supernatural agency, and this remnant of ' 
belief induces a mental attitude that does not watch Hitting move- 
ments, slight delays, and so on. The witness of a conjurer's per- 
formance has an interest in iiitnimising the ri)-ilery of the tricks. 
Some of Mr. Dave)' ■» litter* ha<l no notion that they were to wit- 
ness mere slight of hand, others more or less strongly sus|)ected it. 
and a few were as much as informed of it beforehand. It is ex- 
tremely interesting to sec how the repOt of each is modtlint by his 
previous knowledge. One gentleman, wham Mr. Davey met at a 
stance, spoke very disparagingly of the performances of an amateur 
conjurer known as Mr. A.. an<l remarked that Mrs. Sedgwick's at- 
tempt to expl^iin " psycography ' by such powers wer» totally Inade- 
quate : alter the performance, he declared that what he had just 
seen through ' Mr. Clifford ' was more conclusive of the existctKe: 
of supemaiural powers than the evidences fumislKd by a dlsiin*! 
guished medium. The joke of the sloty it that the am.iteur con- 
jurer Mr. A.. ■ Mi. Clifford,' and Mr. Davey- are all one and the 
same penuin. 

None of the ' sitters ' were able to explain how the thing was 
done, (hough one gentleman vcntumi Ihe information that he was 
sure it was mtrdone in such and such away. Had he umtttcd the 
•not,' he would have been nearer right than any. Some oliseived 
a few points correctly, but most had simply to record what thcy 
saw. On reading these reports, many a reader will imaninc that 
Me wouhl rerlainly not commit such an error in description : this i&i 
assuredly an illusion. Some of the reports arc cxccplionally gc 
To describe accurately is a rare gift. It means scientific success. 
It is possible only after repeatedly witnessing the same perform- 
ance. This mal-obser^'ation is natural ; its absence b the ea- 
cepiion. 

It is lime tn turn to Mr. Hodgson's analysis of the kinds of em» 
which these leports show. There are four convenient groups of 
such errors. First, are errors of * tnierpolniion ; ' something is in- 
serted as having happened which really did not happen : the subject 
declares he examined slates when really he did no such thing. Second, 
errors of * substitution : ' the subject declarc.% he examined tite , 
slate ill every detail, when really he only glanced al it. I'hirxl, errors 1 
■Iransposiiion,' in which the event is correctly described, but is de- 
scribed as happening bier or earlier than it really did (many a re{ni- 
taiion has been made by skilfully utthiing this tendency). Lost, errors 
of ' omission." in which events apparently trifling are ncA noticed at 
all. These it is the object of the medium to induce l>y distracting 
the attention in oive w.iy or another : and it is just through exag- 
gerations and misrepresent at ions, which these erroneous tendencies 
bring aliuut, that the simple doini^ of the mediums Iwcome mar- 
vcN in the inuuihs of enthusiastic narrators. It is all a question ni 
altitude : what is utterly unimportant to observe, if the medium is 
believed to be acting under the control of spirits, becomes the most 
important, if he is regarded as a trickster. It has been a stumbling- 
block to many minds to understand how mc<lhims cnuld acquir 
such great reputations as wonder- workers, if they re.illy did nothing' 
more than these simple Iricka. The mystery of this falls away if 
we remember thai the power of acniraie description b a rarity, 
and that, as is here experimentally proven, the amount and kind of 
distohion which aiid-obscrvaljoii and errors of nuzmnry produce is 
perfectly suBicicni to make a spitiiualisiii- marrel of a conjurer's trick. 



42 



SCIENCE. 



[Vol. X. No. 233 



EXPLORATION AND TRA\'EL. 
New ExplontUons in Ceair«l Africa. 
The progress of explorations in (he Kongo Basin is so raped ihac 
cur map of May 27 does not fully cnrrupond to the present Mate 
of our knowledge Therefore wc reproduce in the present number 
the part in which ihr most important discoveries havt- bctn made, 
corrected to dale. The Monj;ata and the tributaries of the Obangi 
arc drawn more accurately froin new maps publishet! by iht .Wcmr- 
matt gfy^afiAiyur, bul the most rejtiarkidjk (caUirc% of the new 
map are the discaveritfs at Ciacuino de Hra^/a in the rcginn be- 
tween the Obangi and Of^vc, which were published in the Bullclni 
of the Italian Get^raphical Society. Though it is more thitn n ycM 
since this traveller returned (rum his lourney. the m.-ip ha-t been 
published only now, but as il is not based on the longitudes of 
Captain Rouvicr, the paailions had to be corrected accordingly. 
De Braua started from ihe up|>er Ogove. First he made sei'eral 
short excursions in the re^on helWM-n the upper (Ij^oi-f and the 



the Mouvtmeitt gi/^raphiquf ihal Captun van Gik has ascended 
the l.opuri, the tributary of the Lulongo. The upper part of this 
liver runs in a north-westerly ilireciion. and %[>i)roAch«s (be Kongo 
closely in longitude 21° 2fi'. Then it lakes a M)mh-w«*ierly course. 
The panllehsm of these rivers with Ihe Kongo explains the abter 
o( tributaries in Ihc ccnira! pan of its upper course. 



HEAI.'fH MATTERS. 
Pasteur's Methods. 
RECENrcriLicisinsof the inoculatiun-mclhodof Pasteur for rabies 
have been very unlavorahle; but 1 lie report of the English Corn- 
mil lee will undoiihiedly [urn the tide again in ihe opposite dtre<:(ion. 
It will be remembered that lhi& commitlee was appointed by the 
President of the Local Government Hoard, in April, 1886. 10 inquire 
Into Pasteur's treatment of this disease. Its report has just been 
presented tc Parliament. The value of such a report depends en- 
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MAP SHOWING LATEST INFOKHATION ON THE KONGO BASIN. 



Alima, and then stancd on his important journey. He left Madl- 
ville on July 13. 188^, travelling in a nonh-ensietly direction. He 
crossed the Sebe (anher north than lhi< tivcr wa* sup^tosed 10 run, 
and crossed the water-shed between the Likona and Ogove under 
the c<|uator. The most northern \id\w. rc.iched is lluku. situated in 
a densely populated region. He indicrites th.it this region belongs 
to the drainage area of the Ogove, the Ivindo rising near this place. 
Thto is an important discover)', as it considerably enlarges the 
dninage area of the Ogove. De Brazia reiumed to the Konjj^o by 
way of the Ltkuala. Close to Ihc mouth of t^s river, a little farther 
-cast, tlie S^nga. which according to von Francois carries a great 
VoIdim of water, emplie;.. Therefore it must drain an extensive 
area. As the western tributaries of the Obangi are of no Rrcal 
importance, and the tributaries of the Oifove extend so far east, 
we must suppose that its sources lie far north, and it may be that 
the rivers Kaldei and .Nana, which have been dc.«ril»ed to Flegcl 
by the nati^-cs, arc its upper course. 
Since the accompanying sketch-map was engraved, we learn from 



lirely upon the qualifications of those who form the committee, and 
we presume, that, composed as il is of some of the most eminent 
of F.nglish mv«stigniors, iis conclusion wilt receive the most respect- 
fuJ and careful consitlcraiion by the scientific world. The report b 
signed by James Paget. Chairman ; T. Lauder Drunton. George 
Fleming. Joseph Usier, Richard Qu.iin. Henry E, Roscoe. I. Burdoti 
Sanderson, and Victor Horslcy. We venture lo say that no more 
eminent committee was ever appointed on such an investigation. 

In Che course of its inquiry the committee visited Paris to obt.ain 
information fruni Pasteur himself, and to observe his method of 
treatment. They investigated a con&iderahle number of persons 
iriuculaie<l by htm. Mr. Horsiey conducted a careful series of es- 
perimcnls on the lower animals, and entirely confirms Pasteur's 
discovery of n method by which they may be protected from the 
infection of rabies. The committee states that " it may he deemed 
certain that M. Pasteur \\»% discovered a method of proieclton from 
rabies comparable with that which vaccination affonlsagainst infcc- 
llon from sraall-poi. It would be difficult to over-estimate the im- 
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portanoe of the discovery, whether for its pr&ctical olility or lor its 
application in general pdtihologr." The commitlec invesliealcd 
lineiy cku trvatnl by Pataeur. Of this number, twenty-four harl 
en bitten on nxkcd parts by undoiibtcilly rabid do^, and the 
wounds were not c^iulcrixcd. nor othrrwisc treated in any way likely 
to have preventMJ rhe action of the'.imi. 0( thirty-one that were 
^bitten, there was no clear evidence Ihal the dogs were rabi<!, and In 
thcrs (he biics h-nd been inflicted throujfli the clothes. It is csli- 
ited. front ex]>erience ol there^ulitof bites in other caw^.thai. had 
fiey not been inoculated, not less than cijihl among the«e ninety 
persons would have died. Noi one of them has shown since the 
inocuUiion any i^gns of hydrnphobta. The coiiimiiice thinks it 
certain that Ibe inoculations practised by M. Pasteur hare prevented 
the occurrence of hydrophotiia in a larg^e proportion of those who, 
if they had not been so inoculated, would havedicd of that disease. 
And his diurovery shows that it may became possible lo arrest by 
inoculaiion, even aflcr infection, other diseases besides hydrophobia. 
If rabies be not reduced amonj; (lie dci)£& of England, there 
will nlwayt he a large number of persorw who will require treat- 
ment. The average annual number of deaths lix»n h>-drophobia 
durina ihc ten )'car^ ending 18S5. wa&. in all England, 43: >n 
London alone. 8.5. Tlie&e numbers may be taken as representing 
only five per cent of the persons bitten, 60 thai the preventive 
Irealment will be required for S60 persons In all England, and for 
170 in London alone. 
In commenting on this report of the committee, the London 
^J^iuft sap that "their verdict is the most impunant yet pn>- 
jnced upon the subject, and must go far to decide ibe 
' question of the prophylactic value of the inoculation of Pasteur. 
The conclusion that the method has saved a considerable number 
of lives, and that It is at present, and prob.ibty will be for long, the 
only mod* of s.-iving from dcsih those who have been bitten by a 
rabid <log, affords strung support to Pasteur's conclusions, and, we 
need hardly say. must have most important pmciical results." 

Measles. — The prevalence of measles in some parts cA the 
^World. and its fatality, have aroused health-authorities to sucli nn 
ppiecialion of the necessity for rcstricung the spread of ibis 
'disease. that .ofbcial steps are being taken for the att.tinment of this 
end. A recent (fccurrciite at [\)nsmouth. England, makes the 
nccc»ity for this work more emphatic. H. M. S. Crocodile arrived 
at th.ai place with forty persons sick with measles on board, who 
were permitted to laud. From these individuals the di!ica»c tta& 
spread to an epidemic, and at last reports the; number of deaths was 
one hundred and ninety-seven. 

Leprosy in Louisiana. — Considerable evcitement h.is been 
occasioned in Loubiana by the report that leprosy existed al St. 
"lartinsville in that State. The State Doard of Health has made 

i examination, and finds that five persons are suffering from un- 
<loubled leprosy, while ihrie others are as >-ct in doubl. 



BOOK -REVIEWS. 

VAanrf and L»(k : a Dimtsiian of the I.awi of Lurk, Cointi- 
d^tUfs, IVagert, L^IUrits, and the Fallacitt of OanMing .- 
vfitA MDiet on I'oki'r and Marttngalti. By KlCUARU A, 
I'RtJCTOR. London, Longmans. Green. & Co, 

The persistency of a superstition can generally be referred to the 
subttenes.s and ]iersii;wiveness of (he logic upon which It is founded, 
or to the fact chat it appeals tii a strong instinct in human niiturc. 
Doubtless both these irilliierices have been at work in keeping alive, 
among those in whom (he haianlin^ insiinci is at .ill strong, a fond- 
ness towards a belief in ihcir iiwn favoritism, in the obscure forces 
which control luck, and m the sundr}' other agencies which go lo make 
of chance somfihing which is more than chance. For the benefit 
of such, — and ihcy form a respectable portion. Iiotli in size and 
ability, of mankind, — Mr. Proctor has written this iKiok. He hopes 
lo be alile to convince a few of the errors of iheirways, sadly rwog- 
niiing "that the gambling fraternity will continue to proclaim their 
belief in luck. . . . and the community on whom they prey will, for 
the moSii "^ti, continue to submit lo the process o( plucking, in ftdl 
belief that thej- are on thcif way to fortune." 

The wide-sprrad belief in luck is In many ways easy to account 



for. and wen trfdefend. There is an clement of chance thai enters 
in the lives of every ortc of ui; and it is hut natural that wliere this 
chance favors the success <rt <iur projects. — though not the least., 
to ourervdii, — this should have a decided influence in the slvap<n| 
o{ our character, Much that is attTibute<l to good tonunr is rcallff 
good common sense and wise forethoughi 1 but, allowing for that, as ' 
long as there remains this clement of uncertainty m our lives, il is 
evident that there must be certi^in individuals who are lucky, in llic 
sense thai thry have been fortunate when they had no very 
\ff>i3& reason lo CTpeci success, .and certain others who have 
been unlucky under Ihc same circumstances. Dut this, Mr.' 
Proctor well lasistif. Is a very tlifferrnt thing from ihc common 
conception of a lucky individual, which regards such a man 
as more likely to be fortunate in success depending entirely 
on chance. in the future: as a chosen being for whose !>mefit the 
laws of prohabilitieK will be susjirnded. and who can. even with 
considerable confidence, couni upon such benign intervention. It 
is this conception ih^t iias the strongest hold u|)on gamblers, upon 
(he wisest and shar^test of them, as well as upon ihe people at 
large, and is a very rithculous and 3 very dangerous supcfslition. 
If some way could be devised by which llie ex|>eciat[an. the sub- 
jective fccbng of confidence, could l>e prognrrly pn^portiuned to the^ 
mathematical chance of securing the desired prize, lotteries could 
no longer csist, and the chance forms of gambling would appear aa< 
utter folly. The methods by which such occupations are carried 
on are devised tn cirefully prevent any such enlightenment, and 
they easily succeed in ao doing. 

The logic of the matter is very simple. Take lotteries as ao ex- 
ample. If ten persons each deposit five dollars, and agree that the 
one throwing the highest number »f poinls with a pair of dice shall 
ret'dvr the fifty dollan. that would be a fair lottery. To leM its 
fairness, we have simply to consider, tliat. if one person bought all 
ten deposits, he n-ould be sure to win, and would neither lose nor 
gain : iniXherwnnls. mathematically the price tobep^iid for a share 
in a lottery is obtained bydividing the amount that can be gained by 
the number of shares. No loHcrj" of this sorl would pay 1 hence no 
paying lottery is fair, and every lottery* that exists pays those who 
control it ver)' well indeed. The Louisiana lottery, the peculiarity 
of which Mr. Proctor chancteriies as 'the calm admission, in all 
advertiicmcnls, th.it it is a gross and unmiligiiled swindle,' sells 
monthly 100.000 lickeis al live dollars each. Deducting from the 
$joo.ooo thus rccei^-ed as much as $10,000 for expenses, and a simi- 
lar amount for ' the charitable and educational jiurposcs ' for which 
the Stale Kinctionit Ihe lottery, there remain $480^000. Instead of 
distributing all this in prizes, they dislribulc only $i6;,ooa; and thus, 
when all the tickets arc sold. — and few are ever left, — the 
managers haie a clcir profit of forty-five per cent per month. This 
is exactly the same kind of swindling Vi would be committed by 
the man who invited the ten persons to deposit their five dollars, 
were he to give the one who threw the highest number of points 
(16.50. and quietly pocket the %iyyo as a rew.ird for his trouble. 
Lotteries exist and p.ty, because people are willing 10 give 
more for the chance of securing a priic than they ought to give. 
They dwell frequently and long on the immensity of the priie, 
entirely underestimating the slighlness of the posstbLliiy of their 
securing it, an<l thus cherish a sort of optimism which overlooks 
barefaced robl>ery and tolerates the most glaring frauds. That 
such is the case was experimentally demonstrated by the Fnglixh 
<>ovemment. Tickets for a lottery were oScrcd for sale, not at « 
fixed price, but for what they would fetch. The contractors bought 
of the government tickets mat bemai led ly worth ^10 at / 16. and 
again sold the tickets at a large adv.ince. Ihc public was perfectly 
willing, and actually asked, to be plundered. 

I^anibling>banks and the supcrsiilions of gamblers offer a still 
more mteresting topic. Here there is olien much ingenuity dia- 
played in nrc-inging plans by which ap|sircntly fortunes must be 
won. and in defending pet notions with an array of apparently sound 
arpiment. but the reason why a bank must win has often been 
exposed. It is simply that it reserves lor itself, under certain con- 
ditions fnpparenily very unlikely), a certain sum. apparently small, 
or it stakes a larger sum at exaggerated odds for the grvat proba- 
bility of winning j small fee. Thus the ifffait in rMigi tl nair, 
which apparently is a most improbable event, must, by the doctrine 
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of prebabililio. occur sufficiently ofttn to give the bank a sure 
profit of 1.1 per cent on every deposit. The fallacy of those who 
devise sure methods of defeating the b«nk (-nianing.iles.' as They 
ire termed, lies in tlie fact that they neglect to consider that the 
fortunes of any one gambler, compared to thai o( the banlc. i» 
small ; they prove ihnt in the lonjf-run they tnusi win. forgctlioK 
that they only have a short run. As. a matter of fact, wlien iheir 
schcnics require the risk of a very large sum. tlic>- jfcncraHy arc 
afraid to nuke the risk, and so leave the game with the llrm con- 
vicHon, that, had ihey hut possessed a hmle morr imniey. siitcess 
would have been insured. 

The gambling superstition that has ptnbably worked more ruin 
than any other is what ihey terra the * maturity o( chances.* The 
gambler says, to toss aces six times running is certainly a highly 
improbable ncnt : if. therefore, aces have fallen five limes, it is 
much more cenajn that the next throw will not fall an ace than if 
ace had not been thrown hve limM, The absurdity of this doc- 
trine, apart from its being disproved by actual trial. c*n be easily 
shown. The chance of the occurrrrncc of a certain even! has no 
meaning afterihe event has occurred: it ihrn has liccomc a cer- 
tainly. The chances of throwing an ace are as i to 6 on each 
throw, and entirely without reference to other throws. 1( I enter a 
room and pick up a die. the chances of my throwing an .ice are as 
I to 6: to be told afterwards that five aces had )ust been thrown 
with that die. could evidently not influrnce the chances of my 
throwing an ace. Yet this doctrine is defended in the hooks nn 
gambling, and is catricd into practice at the gaming-Uhle, to the ruin 
of many of its adherents. 

Mr. enactor gives ver)- clear expositions of the fallacies underlying 
such beliefs ; makes a forcible statement of the s^vindling processes 
to which even the better class of gamblers, lottery-holders, and the 
like, must resort ; and illustrates his arguments with facts derived 
from actual expmence. The book is no theorist's eipasition 
merely, — it really ought not to matter if it were, because here theory 
and practice have been found to agree. — and is lhu% r^cHWitly 
cakulated to meet the purpose for which il was written. It is in 
every respect a commendable work. Mtn desirous of guidinj; their 
actions t^* reason will here fmd rxpicsseil the posiiiun they should 
take on matters of chance and luck. 

Our Tftnfiframents : tktir Stmfy and thtir Tfaching. 13yALEX- 
AKDEJt Stewart. London. Crosby, Lociovood, & Co, %°. 

Dr. Stewart gives in his preface a description of what this 
book is. ■■ Impressed by the frequency with which the word 
■ teni|)eraii>enl ' is used to account for the action that is taken not 
only on the ordinary but on the eventful occurrences uf life; while 
so little is known of the temperaments, that vcr)' tew outside tlie 
medical profession can name off-hand the four principal ones, — 
the sanguine, the bUious, the lymphaiie. and the nervous. — ^ 1 have 
endeavored to construct, from scattered and scanty m.iterial .-ind 
my own obsenation. a practical guide by which observci* in;iy 
know the temperament of any one hy Iwiking at him. and a«fiociale 
with it certain mental qualities and trails of character." The author 
points out the disparity between the part the temperaments play in 
medicine and in general literature. He accords them a more 
detinitc value than expression and physiognomy, and believer them 
marc available than phrcnolog)'. for the reason that the physical 
characteristics of the temperaments are deli nite, few, and readily 
observed. 

Dr. Stewart has collated an immense maas of observations on the 
temperaments from ancient, inedi*v;il, and modern liieraiure. and 
uses it to illustrate and es|)Ound hiu own argument. Helir^;l makes 
dear the ordinaj'ily received medical doctrine of the tcniperamenis. 
and then endeavors to give it added precision and scientific value. 
Dr. Stewart himself recognizes the just limitations of the doctrine 
which he develops. He sees, in the tirsl place, that it applies only 
to civilized races: and, second, since the physical characteristics 
and the influences that modify the mental habit vary in different 
climatea and countries, that it holds most forcibly with the Dniish, 
^nce it is from that nation that the distinctions ha^-e been drawn. 

Perh.ips the greatest advance m.ide by the present writer is the 
aesignmcnl ol precise form -characteristics to the different temper- 
aments, f fc gives a table, in which one column contitins the physi- 



cal, and the other the mental, ch.-iractefi8tics of the four pure tem- 
peraments. These are verj' full and explicit. The physical 
characteristics are seven. — three relating to color (of the hair, eyes, 
and coitipleiion), and four to fomi (ol the face, rwst necV, and 
body). 

The nervous temperament is accorded a special chapter, that the 
common error of confusing il with nervousness may be avoided. 
Ner\'ouiTiess. so far from being a normal rharaetenstic. is described 
as '-altogether a de|)arlure from the natural or healthy manifestations 
of the temperament." To the nervous temperament is ascribed the 
tempering, softening, and refining of the other three. " What 
literature would he without the grace, the tenderness, the sublimity 
of poetry, the other temperaments would be without the nervous" 
(p. 133). .After a discussion of the coinpwind icmpcraments. the 
practical .applications of our knowledge of them are t.iken up. The 
aid they may render in education, in the choice of a congenial and 
tilting profession, and in the promotion of health, is developed in a 
most interesting way. By way of illustrating the form-chaiacler- 
istics mentioned, and to enable observers to classify faces by them, 
a numlxrr of engravings are given from Lodge's " Historical Por- 
traits," Dr. Stewan has certainly given us a most enlertainit^ and 
valuable study in anihropologv-, and the publishers haw done their 
full share in making it attractive 1u the render. 

Report of the SciaUiJU- RtstUtt 0/ tht Exphriftg Voyage of tkt 
' Chatltfiger.' Zodtegy. vol. lix. London, (rtjvernmcni. 4". 

Is this volume. Hubrccht reports on the iV<merfea, his contribu- 
don comprising one hundred and fifty pages and sixteen finely 
drawn plates. The • Challenger* nemerteans were few in number, 
and only some twenty stations afforded specimens. Of these sta- 
tions, only five were over one hundred fathoms, and nnly three of 
these exceeded one thousand fathoms. Carim'na grain ami Ctrl* 
draiuiut singusticeps were obtained from these three, but the last 
species was dredged cl-iewhere at a depth of only ten fathoms. 
The most aberrant types were the above- mentioned Carinina and 
the pelagic PtlitgnHfuitrlts. The sect ion-cuiter was the chief in- 
strument of investigation, and the number of sections made ex- 
ceeded ]9.;oo. The report in divided into a systcin.ttic and an 
anatomical part, followed by a chapter on theoretical considera- 
tions. The latter will afford reading of much interest to those who 
are not engitgal in the study of nemeneans. The conclusion 
reached by the author is. that "more tli.in any other class of in- 
vertebrate animals, the Nemiriea have preserved in their organiza- 
tion traces of such features as must have been characteristic of 
those animal forms by which a transition has been gradually 
brought about from the archicojlous dipiobb.stic fcuelenle^ate^ type 
to [hose cnicrocitous Triploblastica that have afterward devel- 
oped into the Chordala i Uroihorda. Hetnichorda. Ctpkal^korHa. 
and VtrUbrala)." This siatement excludes the idea of any direct 
ancestral relations between Netntrtra and Chordata. and fully 
recognizes the points of agreement between iialimteglostus and 
Ampkioxus. 

The clear and weighty arguments by which the author sustains 
this proposiiion do not admit of condcns.ition. 

The reports on I lie Cumae^a and Pkyiloiarida are hy Prof. G. 
0. Sars, where that distinguished naturalist finds himself on eon- 
genial ground. The number of species of the former group ob- 
tained by the ■ Challenger' is fifteen, ranging, among them, from 
the surface to 2.050 (.iihoins in bathymetric distribution. In addi- 
tion to the more purely systematic part. I'rofcsSDr Sars discusses 
the derivation of the group, and gives a summary of the charac- 
ters of all the families, and eniimcr.-ktcs the genera of which each 
is composed. The memoir is illustrated by eleven plates, distin- 
guishetl by that accuracy and beauty which characterize all the 
work of Profesvjr Sar^' faeile pencil, 

To the single genus ol rcccnl Phylloiarida heretofore knowtv 
(all the others being palicoKoic fossilsi. the • Challenger ' cxpcdiLion 
added two new generic lypM. which are naturally of great interest. 
The illustration and description of these take but three plates and 
some thirty odd pages of text, tn which the author fully discusses 
the history, morphology, and development of the group, and the 
homologies of the several parts in the N^baUs'da with those of 
other recent Crustacea. As regards the jihylogenetic relations, the 
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sutbor iii inclined to indorse th« tuggotions of PackArd mhtr iban 
the hypotheses ot Mcichnikoff and IUms. 

The report on ihc Ptiropoda gymHoscmata is in some respects 
(lisappointtng. It vnu hoped by those interested in lti»e animals 
that the extnonlinaT>- o(>ponunitie> t»flerc(l t>y the 'Chdllenscr' 
voyage would result in a monographic scrirt of illuxrations. ifivinj^ 
us satisfactory- artistic representations of thesr ocqiiisili* ' hea-butter- 
ffies ' uken from life. Instcdd of this, wc have a series of diagrann- 
matic plates taken frtxn pickiecl !i|iecimens. and In nearly every case 
grot-tly miK rep resenting the form and proportions of the hving ani- 
mal. M. Paul Pelscnccr. who reports on the group, is evidently 
quite unacquainted with these animals under their norroal condi- 
tions of existence. —nn ignorance which !s not unpArdonable. but 
which has led him tnto sundry obMr^-atiors which future experi- 
ence, should he have it. will enable him to modify in the direction 
of accuracy. 

For the rest, eonsiderinf[ the chaos which preceded Dr. Boss's 
mono^aph. in the Spv/ia Atlanliea, in re](ard to (he species, 
sometimes well figured but pcvjrly de>crib«l, somctimeti unfitcured. 
and sometimes described (ram immature or mutilated Kfteciinenv — 
considering dll tills contusion, and finding; the characters of form 
and color familiar to those who know these animals in life, gone ir- 
revocably in pickled spedmens, it is not surjittsing th.u the author 
should be disposed to criticise sharply, if not altogether Justly, the 
work of a past epoch. He has brought a certain order out of the 
confuKJon. anil his work will Ite helpful to the student of museum 
Speeimeas. The ide.ll iconography, which we might have had. ol 
the anitnals as ihcy live and more, must. ho1^-eTc^, be looked for 
from some other direction. 



NOTES AND NEWS. 

The government of the province of Cordoba (Argentine Re- 
public) has established a meteorological service, of whicli I'rof. 
Oscar Doenng will be m charge. The new institute will be inde- 
pendent of the national meteorological office which was founded by 
Mr. Could. The officers of telegraph and telephone stations will 
be obliged to make ohservatlfins in conformity with the instructions. 
The work will be begun next year on forty siations. 

— The first number of the Amtriean Jonrnai of Psychohgy 
will appear early in October. Among the articles which will prob- 
ably appear in that or the succeeding numbers .ire the following; 
'On Gradual Increments of Sensation,' "New Methods iind Fur- 
ther Results in the Study of the Knee-jerk.' • Psycho-Physic 
Methods and Star Magnitudes," ' A Criticism of Psycho-Physic 
Methods and Results,' * A New Binocular Phenomenon and it.s 
Us« in Determining the Empirical Horopter,' 'A KevicM' of Con- 
temporary Methods and Results in the Histology of the Central 
Nervous System In Europe,' ■Paranoia. — A dciaik-d study ol a 
case extending over many years.' "An lm[ionant Study of the 
Play-Instinct in Children,' ■ A Further Study ol Heracleitus.' ' An 
Extended Rcvic^v o£ the Work of the English Society lor P&yc)iical 
Research.' The journal will .\lsci contain many digests and crit- 
iques of current psychological literature, both booksand articles. 

— The fallowing statistics have been compiled, for the U. S. 
Geological Sun-ey, by Charles A. Ashbumrr, principally from the 
direct returns of the operators of individual coal-mines, supple 
mented by valuable contributions from State officials. The total 
production of all kinds of coni in 1886, exclus'tve of that consumed 
at the mines, known as colliery consumption, was 107.6S1.309 short 
ions, valued at $147,113.75; at the mines. This may be dirided 
into Peniuytvania anthracite, 36.696475 short or 33.764.710 long 
tons, valued at 47t, $38,126 : all other coals, including bituminous, 
brown coal, lignite, nnil vikaW \<i\<. (if anthracite produced in 
Arkansas and Colorado. 7o.9S;,734 short Ions, valued at S75i554.- 
hif^. The colliery consumption at the individual mines varies from 
tiothing to 8 per cent of the total product. b<-mg greatest at special 
Penns>lvania anthracite mines, and lowest at those bituminous 
mines where the bed is nearly horizontal and whcrr no steam-power 
or ventilating furnaces arc employed. The averages for the dif- 
ferent States var>' from 3 to 6 per cent, the latter being the average 
in the Pennsylvania anthracite region. The total production, in- 



ehiding colliery consumption, was : Pennsylvania anthracite, 34,- 
$S3/>77 long or 39,035,446 short Ions, all other coals, 73>707i- 
9^7 short tons : making the total absolute production of all 
coals in the United Stales 111,743403 short tons, valued as 
foIloM-s: anthracite, $76,119,110; luminous, $78481.056; total 
value, $1^4.600^176. The total production of Pennsylvania 
anihr.-icitr. including colliery consumption, was 699,473 *hurt tottt 
in excess ol that produced in 1885. but its value was $553,818 test. 
The toi.il production of bituminous coal waa i«o864o8 short tons 
greater than in 1885. while iIk v.-ilue was $3,866.59} less. The 
total production of all kinds of coal thaws a net gain of 1,785,881 
shon tons compared with 1885. but » loss in vgo\ valttc of 
$4-41 g^Jo- 

— The Xatartt'itseifiih.jflluhf RunAftkau ^t:% an abstract of 
J. Coa£'s obscrvaiions on the platieioganis hist taking possession 
of the land at the end of retreating gl.iciers. The end ol the Rhone 
glacier has been marked ye.irly since 1874, and therefore Coai made 
his observations at this place. In the fonc kfl by (he ice in 1874. 
he found 39 species : in the rone following. 37 : 13 species grew in 
the zone left by the ice in 1S76. but then the figures fall ofT to 13. 
In Ihc zone of t88t only 7 are found, and in that of i88t only a 
single species. This is Saxi/ra^a aixeiAes. EpHcbium FUluktri 
and Oxyria digyna grow in all lones except the last. Willows do 
not occur except in the lirst two eoncs. The observations were 
made in 1883. 

LETTERS TO THE EDITOR. 

'.* T*r attrtttf* */ KUntlJU mtm U fllid tttkt adtmntrngn tj tk* ivrrtipitidtmn 
t*/»mii if '^i^iviiLt. frr plaJ iut frsmfllj rm tttprU bf iff frilimln*fi tioltiti »/ 
Urir imftitixatitmt TvmtytrfUt tf tkt nmmtirr ttmlmiKiut kit irmmiimleit/ltm 
attil tt /armuknt /rti tr «■/ iFrrn/wiM^af *k rrfmiit, 

rtf n/ttrr trj/l if etiiJ It /uifiii jtmy imirif nmumamt witi tkt tk»r»tlfr »/ 
tkf f9tt»al. 

Cfrrn^mJerli «rv rrftt'tltJ U it *• trhf m* f»aiUt, Tkt imr/lir't m^m* it 
initOttMt r*fmirnl »t ^t^^fttit fyilA. 

Scientific Sallooaing. 

I AiiXEK most heanily with Pri>(rs<.or \\';ildo. in Stitmt for July 
I ;. that " no meteorological data are so much to he desired as those 
which are now obtained (or short, irregular intervals, by balloons." 
Six years ago. when there was talk of a balloon-voyagr from Mir:- 
neapolis to the Atlantic. I wrote a note regarding the re)ativ-e 
importance o( the free and captive balloon. 1 was not 
then aware that no halluon had ever been kept alloat at 
a half-mile height more than twenty hours, and then only t>y 
the use of about half a Ion of ballaM. Probably Ihcre are now 
several iMtloons. in ihh couiitr)-, ih.ii can lie floated more than 
twcnty-fmir hour* liy u^ing four humltrrl or five hundred poumK 
of ballast each day. The gtral desideratum in ballooning iti a gas- 
tight envelope. 1'hc hc»t record I know of is the suspension ol a 
balloon at ahuui one ttiouund feel, for thirteen hours. \>>\xh a loss 
of about tmtr hunttred and «isty {KJumls of sand. I think an ap- 
proximation to a tight balloon may be ntadc by increasing the num- 
ber of coats of varnish, but this would bring about an unwieldly 
envelope and one likely to crack when emptied of gas. 

If we had such an envelope, however, it would be impossible to 
keep the balloon captive, at a half-mile height, in a wind much 
over five miles per hour. As the chief investigations we wish to 
make are during the progress of storms, when the velocity ol the 
current rise* lo forty and fifty miles per hour, it can hardly be con- 
sidered that a captive Inlloon b practicable. 

A captive balloon, however, can never give us what we wish; 
namely, the distribution of temperature, moisture, etc.. in a vertical 
direction, nor in a hnrinontal stratum. Just the height lo which wc 
must go is in some duubt. some authorities pt.tcing it a) zaooo feet 
and over. 1 think that at least nine-tenths of the disturbance is 
below 6000 feet, so that the exploration is by no means as formidable 
as it might s*em at fitsi. There is nothing the aeronaut, with a 
few hundred pounds of balLast, has so completely under his control 
as an up-<ind-dowti movement, and he can ».iti»fy the most en* 
thusiastic observer with all he may wish of such movemrnt. The 
weight of an observer, perhaps, is the least objectionable point in 
ballooning, In most casca at Ica&t two men arc taken, together 
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with a few hundred pounds of D»nd. I( the cnrdopc were abso- 
lutely tighi, this would hf. arnpl« for several lucenls to lo.ooo feel, 
or to keep the balloon in suspension muny <iiiy». Nothing^ of 
sckntUic accurac)' can be had ni a high levirl wiihoiii n pnictised 
hand on Ihe spot. QuesIion& of exposure at insiruments. oliserva- 
tiuns of clouds, etc., demand an immediate answer at each record, 
U *re c)»irc vjilimble obM-rvaiions. GUishcr madt iliousands of 
obaetYnliDns of the tnoJsiute-tontenis of the air in liK meinoriihir 
Kcientitic ascents, but, thoiiyh these have been utiliiri] l»y others In 
douhiful (.niiifiuutiors. he himself cIoch not suitiiiiari^c ihcm in 
constdcritig hr« rcxulln. All who have tried ti> make hu:niitity-ob- 
senatiiins in » rtiom. with no air stirring (whitli is jirer-iKely the 
ci^ndition in a balloon), know how cxccctUn^ly u[isiilisf acton* 
ihcy arc. 

1 believe ihat the inveMigalions nfedni mny he niaifeut an ex- 
pense much less than is ordindiily supposed. There is needed a 
balloon of about (S0.D00 t ulitc feet capacity (a \srgcr one would be 
too unwieldy, and is not neceui^ir]- lor asceiiis up 10 20.000 feel). 
The gas (cr inl1.iiic>n should be the Imi that comes in the process 
o( manufacture i tlib is poor in iltuniinalinf^ jinwcr, bccjiusc ii lina 
less carbim. Sul il is nr;ir1y ntie-fourth more buoy:«iil than arilin;iTy 
coftl-giis. This is not exactly a refuse product, yet it can Ik hail 
vci>' cheaply, li would be a most excellent plan to send up lour 
balloons at once, about two Imndii-d niile^ from the centre of a 
storm, tn the norlh-ea<il. nortli-wml, siiuth-wej;!. and south-ea«t 
quadrants. But. as this would be rather cxjicnsive, we must cx- 
ploic the mosi iniercsiitig point first. I would send up the balloon 
either to ihe south-west or w<'st of a storm : at a height of 6.000 
feet, it would, in all probability, outstrip the storm, and the descent 
Cuuld be inaile cilln-r in the centre or a lilllc to the east of it. \Vc 
could [hen either make another ascent immediately, or wait till the 
stonn ha^t passed ovcrh^'ad. and then make another trip just as at 
first. This will enable us tn tleicrminc. not only lh« vertical dis- 
tribution of innpeniiure and mni&tiire in Ibe neigliborliood of the 
storrti. but aUo the nclion, whirling or otherwise, that takes place 
at ibc seal of the storm, or where the ' power ' ol the stotin is dc- 
reloped. When the baltwjn is no longer able to ri>e. a fresh 
SU{>ply of gas may be carried to it in a small balloon, or in a long 
flexible cylinder (as su]f);csled by Professor Kinif), If near any 
|[B>>warks. the tulloon iiuiy lie towed nc.ir eooujjh to obtain a 
fresh supply. At; atmut jo.uuo feet of ga^ would be needed lo lloai 
lite balloon and all ils appliances, it will be seen that this would 
cflcct a great saving. I understand perfectly thai carrying out 
such suggestions ,15 these may be a very difficult matter in practice, 
and often impossible in a high wind. For ten thousand dollars, 1 
think, fifty or sixty ascents might be made, which would be of in- 
calculable impoxance in the study of the origin, development, and 
progress of storms. Such investigation is absolutely necessary if 
wc would advance our knmvtcdgc of the generation of storms. 
Any advance in this direction is of such moment to almost all 
classes of people, especially to farmers and mariners, that wc may 
liopc aucU a small .sum will be volunteered, or obtained from gov- 
ernment, ere long for this study. H. Allkn IIazEN. 

Wuhlnslon. D.C. Julf 14, 

Cloud-Heights. 

The following method, which can often be used to determine the 
elevation of certain clouds, may interest some of your readers, par- 
ticularly topographers and meieomlugists. 

1 was watching to-day. fitim l.illle Monadmick the shadow iil a 
(tense cumulus moving slowly along ihc southern slnpeof Monad- 
nock, until fmally the edge touched the hotel about hall-wayup 
the mountain. Il occurred lo'nie. that, il the point where I stood 
and Ihe hotel were plotted on a plane-table sheet, and the sheet 
oriented, the elevation of the cloud could easily be found in this way 
At the moment the Nhadow reaches Ihc second plotted position, 
draw, ibroiigh the si.ntion occupied by the obiier\<r, a line, and read 
a vertical angle to ibc edge ol the cloud that casCs the shadow. Then, 
through the second plotted position, draw a [inc in the direction of 
the sun. The point of intersection of these two lines is the hori- 
zonlal projection of the position ol a point on the ed^c of the cloud 
at the time the shadow has reached the second plotted position. 
The distance (to be scaled from the map) from this intersection to 



the point occupied, b the base, and the vertical angle of elevation 
the adjacent angle of 3 right-triangle, of which the altitude is the 
height of the cloud above the obicr>eT. This may be corrected for 
curvature and refraction. 

When a plane-t;iblc sheet is nearly complete, with many located 
points on il, the same cloud may be obscTX'ed several times, and the 
dctcnnination.i of altitude compared. 

This method is extnrinely Mtiiple, and I am vet)' anxious to have 
it tried. I shall not he able to do this myself for sc^'t^ral weeks, 
but I hope some one who is working with a plane-table will, and 
let mc know his results. H. L. SklVTH. 

DubUn. N.H.. Juty,. 

The Wholesomeness of Swill Millc. 

TiiF, discussion carried on in the pages of SrifHre lor Mmie 
weeks past upon the healthfulnc.ts uf milk from cows led upoit 
distillery -swill ha&. in niy opiiuon. failed 10 definitely settle the ques- 
tion. There can be no doubt of the vital importance of Ihc matter, 
and all physicians and sanitarians will agree that a solution of the 
problem is highly desirable. 

I. I venture to say that no positive evidence has been submitted 
showing any ill effect of swill upon cows UA with il. The ewis 
altribuialile to il are kirgely, if not entirely, to l)C ascribed to the 
unsanitary* surroundings uf the animals. 

3. Whatever evidence has any positive value indicates that «wlll 
is equally as good and pro|)cr food (usc<l with judgment) as hay. 
dried fodfler. ensibge. or bulbous roots. The>e all differ widely 
in chemical com posit ior from the green (oock l^rass, clover, gr e en 
osts, and com), which m^y be looked upon as the normal food of 
cows. 

3. It may be worth while remembering that lactation in a dairy 
is not a normal process, Dairy-cows are 'milk-machine*.' The 
d.Tiry business would not be very profitable If lactation were not 
forced lo some degree. 

4, Espericiiccd agriculturists, like Professor Armsby .ind Dr. 
Sturtcvant (StieHit, \\. pp. 602 - 3), have failed to see any ill effects 
attributable entirely lo switl, and such veterinarians of abUity as 
Frolcssor Law and Ur. Salmon f/^'rf, p. 552) corroborate this testi- 
mony. 

;. The facts collated by Professor Brewer ifhi'd. p. 550), showing 
the re.idy absorption of germs .ind odors by mdk, the transmission 
of the llavor of various odoriferous substances eaten by Ihc animal 
to the secretion, the passage of certain drugs administered medicin- 
ally into the milk of nursing women, or the notorious fact that 
swill-milk stabler are ' proveiliially foul and stinking.' have nobear- 
ing upon the case. The evidence n-quircd to establish ihc un- 
wholesomencss of swill as food (or milk-giving anim.ik mu»t be of 
a different character, 

d. While it may be conceded that 'chemical analyses will not 
seitle the question ' of ihe wholesomencss of swill-milk. the fact 
remamt that we have at present no other way of determining the 
physical qualities of a specimen of milk. Dacterioiogical investiga- 
tion may determine the presence of ihc germs of tuberculosis. 
typhoid, and. in view of recent discoveries, of starlet-fever, but will 
n<Jl enable us lo ascertain ihc relative proportions of saccharine, 
fatly, aqueous, or proieid matters present. Chcmistr) is here still 
our main-stay. and, other things being etjual (more definitely, disease- 
germs being abecnl), a specimen of mdk nc.trly approaching the 
chemical standard established by Kfcnig may be looked upon as a 
wholesonie food. Other factors besides the food of the animal 
enter into the production uf milk. The age of the animal, period 
of lactation, time when the milk is drawn, and general sanitary 
condition, must not be ignored. 

7. The asserted greater firmnesa, and eonsequent indigesiibility. 
of the coagulum in swill-milk is not based upon a suflicieni number 
of observations to admit of unquestioned accrptiincc. It should 
be ea-ty to determine this in any chemical laboratory. No single 
scries of observations would decide this, however. It would be 
nccessarj- to test milk from cows fed upon swill but kept under 
good saniuiry conditions, side by wde with milk from animals kept 
under the ordinary conditions of city stable-life, and fed upon 
various foods. 

8. A scientific solution of the question will not be furthered by 
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prejudiced appeals or unrcudninff denunciation. Paiient iiirr«ti> 
gaiion. keeping in vim%' all circumstaiico u( ihe qucsiioti, and 
•voiding all one-sided n ess in consitlenng itie matier, will alone 
bhng about the nhjcci desired. E\;rsonally 1 At present oci!upy the 
same 5tA»d-p(Mni as Professor Armsby (Stt^ttce, x. p. 41. " Much 
o( Ihe common prejudice agaiitxt the use of distllticry>slo)M appears 
to be occasioned by tbeir imitinnal application, and rrc<iuen(ty by 
iHc filihy surroutKlines of the animals, rattier than by any thing 
injunuu& in ibc fecding-stulf il9cl(." Gkukge H. RuHft. 

B*Jlifiicrei July 13. 

The Hudson Baj Route. 

Ix yoat article on 'The New Route from England to Eastern 
Asia, and the Hu<l««n itay Route ' (Vol. x. No. 231). >'ou show ihe 
advantages uflcrcd by the Hudson Bay Toule, as Ihc most direct 
at-ailab)c line between Yolcohaina and Liverpool in connection with 
the Canadian Pacilic Railway and their line of steamen between 
Yokohama and Vancouver. 1 ihoaid like to add a (cw remarks on 
that pan of it known as the Hudson Bay route. 

The Canadian r>oveinmeiit deckled, that, before any such line was 
encouraged by subsidy, it would be advisable to determine by 
actual obscnaiion what difficulties were lilitly (o be met with: and, 
with this object in vieM. established several obscri'ij'.g staiions tn the 
Strait and Bay, with men and maierUJ sutficieni for continuous 
residence there during 1SS4-4. Complete dctaib of these obser- 
vations are published in the annual reixjits of the Marine Uepan- 
mcni. 

A fact well catablisbcd by these observations was that OAvtgft- 
tion was limited in ihejte yvars lu three months for the ordinary 
ocean* s leomer : and thai for a clavs u( sieinner specially cun- 
slnKted tu withstand th<.- latcml thrui^t of ihc ice. and to push hcf 
way amidst theoullluwing arctic ice. (our, or at must ntc months 
would be the limit. ile|>cii(!ing on whether the ««asoii W.is a late or 
early one. We inusl not f<irK<:t. howrvet, that in the earlier days 
at least of this fouic. befurc the iclcgraph and cable will have 
reached these waters, steamers will not attempt the passage at these 
earlier dates, fearing an arrival off the mouth o( the Strait and an 
inactive wail for a latr season's opening, so that praciically such an 
advantage wtiulil he Ur.\, and two months and a half hectime (he 
period over which a steamer could be certain nf making an un- 
interniptci! pnss^e during any season. 

In conw'lrring Ihc jMissilMliiy of the route hcmg et]ui|)()ed with a 
special class o( steamer, we will have to remember thai ihe rMjuirvd 
rondiiions will he sircngih and power rather than speed, and thai 
thcreJorc their field (or employment outside of these few monttM' 
service would be of very limited eitlent. 

The spcci.U objection I would point out as to this route, a[>an 
from the ice^quvstion. is the ditticulty of the passage itself: an un- 
known, an unHghted coa.il-line, with very lew liarbors of refuge; or 
none at all. and very little room to ride out a gale ; extreme depths 
of water, one hundred fathoms being often (ound right up to the 
shore, »vith generally very foul holding -ground where the depths are 
more moderate. In foul weather, no sounding being possible that 
wcRild be of value, a vessel would receive no warning of her prox- 
imity to the coast until the iivformation would t>e of little or no 
avail. 

Allhough (ogK .ire of le» frequent occuncnce than off the New- 
foundland coast, where the nect:v;:iry conditions are most f.^vorable. 
they ;u-c not infrequent during the season of nav^jaiion, UcUc-Islc 
having an average of i.6(X> houri fog during the year, as compared 
with 4J0 for the Strait during the wime [leriod. On [he other 
hand, although the total amount of precipitation, in the Strait, was 
not gre.ii, rain or snow fell on an average of a little more than every 
other day. with its attendant thick we-ather. 

In addition to and connection with thetc difficulties, we must nut 
forget that the proximity of the Strait 10 the Magnetic Pole results 
in Ihe horiiontal. or directive, force u( the magnetic- needle being 
so diminished that the common compass is perfectly useless; and 
even in the case of the Thomson compass, disturbing dements on 
ship-board have, in consequence, their values so increased (relative- 
ly) thai sources of error might arise, the effects of which could not 
be counted on during thick weather. 



That the people of Manitoba are seemingly satisfied witli Ibc 
feasibility of this route, there can be iw <laul>i. if wc a\»y tudge 
from the advance iliey have made with the construction of the rail- 
way from Winnipeg to Churchill ; but. in (ace of the facts obtained 
from the observations made in the Strait, one must conclude that 
the resources o( Hudson Day tiscll and (he country iiitervming are 
looked upon as rea«on tufHricnt for the conWrwrlion, independently 
of Ihe »duc of the road as a conivcciing link to tl>c Hudson Bay 
route. 

In conclusion, although it would l>e dilHctili to say that, with the 
appliances science is constantly developing in meet partimUr cases 
of difficulty, the nangalion o( Hudson Strait will not lie pos- 
sible for Ave or six months when the necessity arises, we cannot 
but conclude that, with the mcins at our di»posal lo-day. the navi- 
gation of Hudson Strait is possible for such a limited i)erio(l. and 
under such serious disadvantages, ihat as a development ol ilie 
' New Route from England to Eastern Asia ' we need not constdrr 
it as an immediate pctibability. W. A. Ashe. 

The Ocm*nuerj, Qu«fa«c. Jaty i«. 



The Wanton Destruction of the Florida Heronries. 

Canmot genera] Ic^slaiion, cannot State le^slation, or cannot 
somebody raise a hand to stay the terrible, the sJiamelvss exterml- 
nation of the Iterons at Ujeir breeding-grounds in the south-wcttcm 
parts of the Si.tie ol Florida ? 

As 1 pen these lines this murderous woric is being activity carried 
on, and .ipparently in the most lawluss and reckless manner possi- 
ble. — » disgrace 10 the entire country. — lot one of America s 
gT3nile«( and most interesting natural features, hei heronries, are 
simply, and without a check of any kind, being ruthletuJy wiped 
out of existence. IVoniptcd by an insatiabk greed for gain, the 
' plume-iraders ' of the markets are upon their grounds in ituinbers, 
and hundreds of these birds are now daily falling to their unceasir^g 
lire, limply lhat tlicy may have their backs robbed of a few feathers 
to gratify a p.i»sing tiishiiin. TAe Auk a now publishing an ad- 
mirable scries of articles on this subject from Ihe able pen of Mr. 
W. E. D. Scott, at present ott a scientific expedition in Florida, and 
1 \\a.\K jusi read his conirihution to the July numt>cr of that journal. 
Mr. Scott has ver)- recently made camp at a number of ihese 
heronries, and 1 quote a few of hts words in order to show what 
work is going on there. Ai M.itlach.t Pas.\ i»car Charlotte Hartxir. 
Pine Island has a herunry. and here one Johnson wa^ at work. 
" A few herons wcie to be seen from time to time flying to the 
island, and prrsenily I took the small )>uat. and went athorc to 
reconnoitre. This h.id evidently been only a short time before a 
large rookery. The trees were full ol nests, some o( which still 
contained eggs, and hur»dreds of broken eggs strewed the ground 
e^-erywhere. Fish-crows and both kinds of buiiards were present 
in great numbers, and were rapidly destroying the remaining eggs. 
I found a huge pile of dead, half-decayed birds, lying on the 
ground, which had apparently been killed for a day or two. All of 
them had the ' plumes ' taken, with a patch of the skin from the 
back, and some had the wings cut oft ; otherwise they were un- 
injured. I counted over two hundrerl hirtls treated in this way." 
In some places, Mr. Scoit found hundreds of the young herons just 
starving in ihdrncsis; in others, the gunners beneath the tree* 
shooting down the magnificcni birds in hundreds. stripfHng ihdi 
backs, and l^^ving their carcases to rot upon the ground, liwiances 
were noted without number where, during the breeding-season, the 
poor, affrighted survivors were driven to strange islands, dropping 
Iheir eggs tn quantities from the trees where thcj- fearfully roosted 
for the night. A lew more years, one or two ai the most, 
and this disgraceful murder will cciae. for the .simple reason that 
there will no more victims for the murderers 10 prey upon, — and in 
the name of nature, and in the n-ime of the shadows of the sweet 
old romances that have come down to us of the bcronricA of his- 
tory, are these limid. and most engaging of all our larger water- 
fowl, our own American herons, to be destroj-ed in this manner! 

Twenty years ago southern Florida wa.s ilie site of the grandest 
heronries in all the world, and to-day this State is making enviable 
progress, and many cultured people are Hocking to her for a per- 
in;tncnt home : is she to stand idly by and watch what will Mirtly 
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be one of her ^lesiest natural attractions siamped out in & few 
monlhs under her very eyes. — a work. ihai. when (aWy known, as 
it will surely be. will pass down as one of the blaclcest pages in her 
haiory? A quAncr of a century ago ihc writer was a! Charlotic 
Harbor hiniielf, and ivsU Ao I remember my unbounded enihusiaim 
as my «-yc$ fir«t fcA«icd upon the sight of u Floridian heronry: 
tnany. many, species, represented by thuuwndN upon ihou^antUof 
Individuals, were ranged along the beaches, or covered the cypress 
lops, where their nests were in hundreds. Never shall 1 forget 
their lovely unifonns aa they glistened in ihc soft ^Imu&phercof 
that subtropical land ; some were snowy while, others a charming; 
blue, or warm chestnut, while, more beautiful than all. the won- 
drous rosy lints of ihc spoonbills fairly shone in the bright sun- 
light. 

Realty I nm sad as 1 tee. nnly too vividly in my mind, the disgust- 
ing sUuehter that is now being perpetrated in their very midst. 
Entire rookeries ha^'e been cxicrminaicd. and others reduced to a 
(ew, very few. pairs of birds, now so wild and suspicious that it re- 
quires the skill oi the rifleman to capture them. 

R. W. SHUr£LOT. 
FcR Winpilc, N.U«i., July •«. 

Tornado ' Power.' 

KErERRING to a CDrnniuTiic^ilion hy H. Allen Haun, in Scttttee 
«f July 8. entitled ' Theoretical Meteorology,' ir which he ttale* thai 
•' iheorciical meteorology most sijpially (ails in its atlcmpls to ex- 
plain our most violent storms and tornadoes." and. " thai the lheoT>' 
that the sun's brat could start a ^trtical current, which, with the 
condeiisalion of moisture in the upper atmosphere would give rise 
to wmds of 200 to 300 miles per hour seems incredible." and " that 
Ihe attempt to meet the difficulti^^s by sufrgestini; 'great conlrasts 
in temperature.' ' iiiet:iiii); u( warm southerly and cold northerly 
winds.' etc.. dties not seem at all satisfactory," 1 would say that 
there appears to be a disposition on Ihc part of writers on scientific 
subjects, more particularly as relates to meteorology, to sacrifice 
common-sense reasoning and probable (acts to profound but Im- 
probable theories, which, while they do. and are probably intended 
to, fill the common mind with wonder at such amazing displays of 
learning, are unsaiiafactory and worthless from a praciical scicntUic 
standpoint. 

The attempt lo prove that wind-velndiy (^onslilulefl the ' power' 
of lomadocs always did and always will signally fail ; nor will it be 
possible to convince any one who possesses a knowledge of mcieor- 
ology, that air-currenii can be made loatiain the several -thousand- 
mile per hour vclocitj- which would be retjuircd to effect the 
results of tornado action. It is evident to ihe practical mind that 
the suggestions referred to by Profe^isor Hazen do not mcel the 
diflicultia involved in es|]laintng the violent character of these 
phenoincna. and it is equally evident thai more satisfactory auK- 
geslions concerning them have nut been tiroiiglit to, or received, his 
intelligent attention. 

It has been claimed and shown that the ■ power' of tornadoes is 
electrical, and it has been demonstrated that trees and twigs which 
had been subjected lo their action bore conctuwve proof of this 
fact, ll is not known, however, that theories have been advanced 
in explanation of the processes whereby Ibc electric fluid is so 
largely collecie*! within the lorn a do- funnel, nnd herein is embodied 
the object of this communication. 

The meeting of warm southerly and cold northerly winds, in the 
southern quadranls of low-barometer artas, occasions great ijon- 
Iriuls in humidity and temperature in a limited area, and it is well 
known that lhe>c condhions arc essential to « storm's development 
and existence. Tornadoes and local storms are, in all inniances, 
subsidiary to extensive siorm- systems, and invariably occur at the 
point where, in accord with the laws governing the circulation of 
wind in low-ban) meter arc-is, the warm and cold currents are 
brought inio opposition, A natural result of the mcMing of warm 
and cold masses of air would be ihc elevating of the former to 
higher altitudes, if for no other reason than on account of their 
relative specific gravity : the ascending currents would, on attaining 
a proper elevation, precipitate (heir moisture, and the continual and 
large inpouring of these opposing currents, in any given locality, 
would inlensif)- the elements of disturbance. It is conceded that 



the angle of contact of air-currents, to the souih-eastward of the 
centres of general storms, contributes lo impart a rotary movement, 
and ascending warm-air currenlii would naturally assuntc that 
motion : and, in the case of tornadoes and local storms, this whirl 
is most marked at a distance from Ihe earth's surface, or at the 
point where the moitlurc tn the .tsccnding air is precipitated. That 
this mass of revolving air is well charged with electricity is shown 
by ihe heavy electrical dischar]ges which are commonly observed 
within its body and in its immediate vicinity. When, through its 
whirling motion, or ihc electrical attraciion offered by the earth, the 
citremity of this generally low-lying cloud descends to the earth's 
surface, there is formed a column of very moist air eitending from 
earth to cloud \ and. as moist air is one of the best known con- 
ductors of electricity, and Ihe earth is Ihe great reservoir (or the 
electric fiuid, ihe tornado-funnel furnishes Ihe roediumof communi- 
cation by means of which the fluid may leave the canh, and the 
colleding of vast cjuantitics of both positive and negative electricity 
within such conlined limits would naturally give rise to tremendous 
exhibitions of its power. 

Every observable feature of tornadoes shows them to be riectri- 
cal storms (lev clipped under unusually well-marked condilions. Their 
action and re&tilt» are cMentially electric, hut until the true nature 
and composition of their mysterious elemcni is known, the exact 
formula of its action as ibe destructive agent of local siornis cannot 
be presented. We only know that under certain ironditions it will 
produce certain results. Its presence in tornadoes, in enormous 
quantities, is shown, and its accountability for the desiructiverK£s 
of ihest energetic phenomena is claimed, to the almost total exclu- 
sion of the wind-velocity theory, which is not only an improbable, 
but. it is perfectly safe to say. an impossible one. This is a funda- 
mental proposition established by actual results on Ihe spot where 
the * power ' of these storms ha^ manifested itself, and is deserving 
of more consideration than has heretofore been accorded it. 

E. B. OarbiaTT. 
Sigiul ll£c«. WuhinBioa. July 15. 
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Tbeoretiul Meteorology. 

TKSRE is BO contradiction whalcvtr between page Jl and page 
318 of • Recent .\dvances in Meteorology.' My mind, also, re- 
mains entirely unchanged with regard to Ihe other matters in the 
book referred lo, by Mr. Ha«n. in Science of July 8, There are, 
however, some other parts of the work, which, after a lapse of 
nearly three years since the first writing. 1 would be disposed to 
amend, and even in some cases correct, in a second writing. This 
il b proposeil to dn in a forthcoming more popular work, so far as 
it shall cover the same ground, W. Ferreu 

K*nu> Cliv. July ■]' 



QMciet. 

10. Robin's Nest. — Is there any thing unusual in a robin's iMSt 
built inside of a last year's nest, which in turn was built inside of a 
nest now iwo years old, and that one inside of one three years old, 
and so on, like (lie house that Jack built, until you have a pile of 
nols titling into one another and numbering ten? Such a ten- 
storied affair was found in Polsdam. N.Y,. lately, ihe lop sioiy 
being in use, while beside it on Ihc same window-cap was another 
pile cf three nests. C. H. LEETE. 

11. Lake liA.stA.— There is one point in the conirovcrsy about 
Ihe name of Lake Itasca, of which I have often thought, but lo 
which I have not seen public attention directed. The priest who is 
said to have suggested the name is represented to have been a 
Latin scholar, and to have proposed a name which is intended lo 
signify the " true source,' tvr(i/tis ca)pul. Now, I have nei'cr been 
able lo see how the words correspond to the idea. Caput will do 
for 'source;' but vtritm is a noun and nothing elae. The two 
nouns cannot, therefore, mean what they are represenlcd to mean, 
or the Latin is not that of a elaasical scholar. Vfruin caput might 
mean the " tnie source.' not, however. Veritas caput. If ihcrc is 
any other explanation of Ihc case than that tlie good priest was 
caught napping in his Latin. I should like to see it in print. 

C W. Super. 

Athc(w.0.,Jal7ii. 
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BOOK-NOTKS. 

— Cinn 4 Co. will publuh, Aug. a;* ' A 
Treatise oq Plane Sun'cying.' by Daniel 
Cartiart. 

— R. S. Peale & Co., Chicago, have in 
press Ignatius Donnelly's work on the au- 
thorship of Shakspcare's plays, f nlilI«J " The 
Creal Cryptogrant, or, Francis llacon's cipher 
in tlie sti-c.iilcii Sliakspcarcan p!a>'s." The 

book. U'hii'll r•■i■tf■^^■(^;^ riirii- ■,!■.. ts ui liarti 



wuric, will be issued in London ximaluncous- 
ly with its production here. 

— Lcc & Shcpard hav-c rcad^ a work on 
spiritism treated (mm a scientiik and histori- 
cal siandpoini. under the title of 'The Hid- 
den Way Across the Threshold." The au- 
thor, or rather cumpikr. is Dr. J. C. Street. 
He has spent many years in investigation 
among the secret archives of orders and so- 
cieties which hnvc flourished in EaMcni coun- 
tries Urr centuries, and he claims that he has 
had unusual opportunities to gain the knowl- 
edge which he has used in this diacusMon of 
occult theories. 

— Dr. Danid G. Brinion. Professor of 
American Archicology and lingubtks in the 
University ot Pennsylvania, has in pres^ a 
volume cnlillcd * Ancient Nahaiitl Poetry.' 
containing a number o( songs in the Aitec. 
or NahautI, langu^c, with translations and 
iioies. Most of these were composed previ- 
ous to lite Spanish conquest of ^lexico. 

— Messrs. A. & C Black, of Edinburgh, 
have issued a prospectus and speclmrn pl.'itex 
of a 3ttmpttK>us work on musical instruments, 
to be published in the autumn. The draw- 
ings, which are in the highest style oi chro- 
mo-lithography, represent instruments spe- 
cially interesting from their rarity, their hb- 
tor^'. their intrinsic value, or (he beauty of 
their umanieniaiion ; and an introduction 
and descriptive notes arc supplied by A, J. 
Hipkins. F.S.A. 

— Ciinn Si Co. will publish soon a paper 



by Plot. WilHam Ciardner Hate of CorkII 
Univertily. eniilled ■ The Aims and Methods 
of Clauicai Study.' 

— ' A few English Waywde Birds,' as seen 
by Amcriuin eyes, will be sketched by Theo- 
dore H. Mead, in 7J(< jlMmcoM Me^axitu 
for August. The article will, it is hoped, 
shoH' that most of the common birds of Eng- 
land arc cheery little fellows, with none of 
the vices of the detested sparrow. 

— Lea Brothers & Co.. PhiladelfAla. have 
in press for early publication the lirsl volume 
of 'The American Systems of Gynccolc^ 
and Obstetrics.' edttetl by Dr. M. I). Mann 
ol BufTalo. and Dr. B. C. Hirst ol Philadel- 
phia; the third and final volume of the 
"American System of Dcntbiry;' 'ATeit- 
Book of Materia Medica and Therapeutics,' 
by Dr. Robert T. £des : and ' A treatise on 
Hiiniaa I'hysiology.' by Henry C, Chapman. 
M.D., professor of physiology' tn the Jefferson 
Medical College of Pliiladelphia. For the 
same press, Dr. Roberta 6anholow,profeAsor 
of materia medica and therapeutics in the 
Jefferson Medical College, is prepnnrg a 
work entitled " New Remcdtcs of Indigenous 
Source, their Phy»iokigicaJ Actions and 
Therapeutical Uses,' which will make an oc- 
tavo volume of about 300 pages. 

— The \-olume of the Caim&iitanet dts 
Temps for 1888 has recently been published. 
This annual has appeared regularly since the 
Arst volume was published hy Ptcard in 1679, 
and the present is its two hundred and tenth 
issue. 
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WitL THE RliAi>ER plcji$« rast his e>-e upon the followinf; ques- 
tions : 1 . How can il be proved ihat nicoiiuc is a poboa ? 2. Why 
Are cigarettes cspeci*!)^ hannrul ? 3. Is alcohol a food ? 4. What 
is the effect o[ di%ase u|)on a muxle? $. Under vrhai names is 
opium sold ? 6t Under what naroe« is alcohol drunk ? 7. What is 
the difference between a food and a poison? 8. Is any thing 

^gaioed by chanpng from one narcotic lo another ? 9, What is the 
effeci ot beer as a drink ? la How does chcerfiiltKU help th« 
ntuck ? These arc the quutionx given »s a test in pbysiolog>' in 
the public schools of a prominent Eastern citjr. They arc not ad- 
dressed to your^ men about lo leave school. No, they are asked 
of htlle boys and girU of from e^ghi lo leii years of age. ThLt is 
the examination-paper at the end of ihe first year's ekmcntary in- 
struction in physiology. Of ten (lucitions. right relate to drinking 
and smoking : the ph>'Siology is a mere side issue. These children, 
who ought to have about as much knowledge ol such matters as 
they should of the mclbods in vogue at the slock exchange, arc 

' aaually forced to learn by rote the details of human vice : an<l thai, 
too, under the name of " physiolog)-,' the only science which they 
learn. Unconsciousness. natvtU. is the symbol of childhood. The 
fad that physiology, even if well taught, tends lo ileAlroy this trait. 
is the chief objection lo its early study. Insiructiun such as the 
above implies crushes the most valual>lc trsit in the chilil. directs its 
curiosity to what is morbid, and forces into precocious development 
all its dangerous elements. Not eiifjugh ()ut the newspaper and 
the dime novel proclaim in glaring colors Ihe slor)- of crime and 
sin ; some notion of the perversity oE human nature must bcmixcd 
with Ihe food of babes. That the result of this teaching b to excite 
in the children a morbid curiosity lo experiment for themselves m 
such matins: or (with the hoys) to regard the whole thing as a 
lesson in ' goody-goodyness,* to which they fonhmthdecidetoshow 
themselves superior ; or to refi^ard their father, who takes his glass 
of wine at dinner, as an Incipient criminal. — this could easily have 
Ijeen foreseen, and goes without saying. If there is one method 
belter than all others to produce a race of drunkards, this has good 
claims lo that distinction. If there is a degree of wrong in such 
aupcrUtivcly pcriTrsc melhods. then it is siill worse chat the 
fair name of science should be outraged in this cause. Not only 
that this kind of leaching ncccMarily depend) upon catechism 
methods (that the answer in the second question, for etimple, is to 
read that the especial pcmiciousness of cigarettes is due to the fact 
that they are usually made of decayed cigar'Mumps). but that the 
erutre klea of science thus implanted is as wrong as il well cm \x. 
Better far revert to the old days wh«n there was no science on the 
cuTTiculum than have science thus taught. The crowning educa- 
tional virtue of science is that it leads to the use of scientific 
methods of teaching : this usurper chokes up all possibility o( an 
Interest in the seientiftc. The ' temperance * question is doubtless 
one of the mo.st important with which our age has to deal : sulTi- 
ciently important, perhaps, to make some consideration of it in the 
pubhc schools a legitimate proceeding, but it musl be done at the 

' right lime and in the proper way. Nothing can excuse the conver- 
sion of a text-book on physiology into a ' temperance ' tract : noth- 
ing can excuse the sacril^;e of presenting this story of disgusting 
vice under the name of ' science.' 



arc of greater interest in view of the report of Professor CameOey. 
l).Sc.. and Mr. Haldane, of Univer&ity College. Purvdee. referred to 
in Ei^inetrinn lately. These gentlemen have been investigating 
the impurities of sewer-air, and had that the organic acid in the 
sewers eiamined was about twice, and the organic matter three 
times, that of (he outside air. whereas the number of micro-o^an- 
isms was less As regards the quanlit)' of these ihrrc impurilies. 
the air of the sewers was better than the air ol naturally ventilated 
schools, while even medianically ventilated schools were more pol- 
tuled with organic matter. The sewer-i^r contained a much 
smaller number of micrcMirganisms than the air of any class of 
house, .ind the carbonic acid was rather greater than Ihe air of 
houses of four rooms and upwards, but less than in two and one 
roomed houses. As regards organic matter, however, the sewcr- 
oir was only slightly better than Ihe air of one-roomed tiouscs. and 
much \k-orse than that of other cUsse* of houses. The amount o( 
carbonic add found by the observers shows that the sewers ob> 
served were better ventilated ttvan those invcstifcaied by pre^'ious 
observers. They attribule the excess of carbonic acid over that of 
the outside air chiefly to oxidation of organic matter in the sewage 
and the air of the neiver. The excess of organic matter is probably 
chiefly gaseous, and derived from the sewage tiscll. The micro- 
organisms in sewcr-air come entirely, or nearly so, from outside, 
and arc not derived, or only m in relatively small numbers, from 
ihc sewer itself. This imjKirUnt conclusion is proved b)' the facts 
thai the average number of micro-organisms in sewer-air was less 
than in the outside air. namely, as 9 to t6: that the number in- 
creased with ihe eflicacy of the vcnlilalion ; that the average pro- 
portion ol moulds to Ixicieria in sewer-air was almost exactly the 
same as in outside air at the same time, whereas one would expect 
the proportion to be verj' different were ihe outside air not the 
source from which they were derived, seeing that such a dilierencc 
has been proved to exist in the air of houses and scbook. Another 
consideration is that the filthtncss ol a sewer seems to have no in- 
fluence on the number of micro-organisms. Further experiments 
in the laboratory showed that the numlKr of micro-organisms in 
sewer-air is diminished nearly a half in pasi.iitg along a moist tube 
; feet long and 1 \ inches in diameter, at a rate of nearly 1 foot per 
second. There was. however, distinct evidence of the occasional 
dissemination of mtcro-otganbms from the sewage itself ; espe- 
cially in splx'iliing. owing to drains entering the sewers at points 
high up Li the ruols. It is therefore important that dratiu should 
be arrar^ed to avoid splashing. 



The statements by Mr. W, Glenn in Sa'tnct of July 15, as to 
the Imxiom from disease of men empIo>Td in the Baltimore sewers. 



TOPOGRAPHICAL SURVEY OF THE UNITED STATES, 

It is some eight years since the passage of the law creating the 
U. S. Geological .Survey. This survey is charged, among other 
things, with making a geological map ol Ihe United States. For 
this purpose, it is desirable to have Kood maps (or ihc use of the 
geologist in the field, and for the exhibition of results. No map 
of the whole cotintry, suitable for the purpose, exists, and, of many 
and extensive portions, rude and imperfect di;^;rains constitute the 
otdy maps. The Geological Survey, thcrclorc. first sought to ha\-e 
inaugurated a general topographical survey of the whole counli)-. 

The superintendent ol the Coast and Geodetic Survey was con- 
ferred with and solicited lo undcrtalcc the work, and a little work 
was actually undenaken. but none u|N>n a general or comprchen&ive 
plan. The Geological Survey, therefore, findiitg that no satis- 
factory progress in geological work was po&siUc without suitable 
maps, set about organizing topographic work on a systematic and 
comprehensive plan. 



50 



SCIENCE, 



[Vol. X. No. 234. 



The plan of work, the scale lo be adopted, the nxthods to be 
used with a view to efficiency, rapidity, and economy, were care- 
fully coBsid«rcd, anJ then a plan was adopted, subjca lo such 
modilicntions iu experience should suggest. Although this plan, 
and the progms of the work, have been set forth in various 
official documents, newnhdess they seem to be very little known. 

It therefore appears dc»rable to set forth in brief and simple 
form the pUin which the Geological Survey has. ader mature con- 
sideraiion. adopted for making a topographic map of the United 
Stales, and the progreas which has been made in the prosecution of 
the iuloptetl plan, 

It was decided to make a map which, alihou^ primarily de- 
(iftied forthe «se of the geological eorpt, should be upon sueh 
scales and should represent such features as to moke it subserve 
all purposes lo which a iiccneral topoxraphic map is applicable, — 
)n short, thai it KhouUI be /A/ lepographic map of the United 
S/aitt. 

Th« (tuestioR of the scale or scales of the map Is one of ihc 
utmost importance, as upon this depends, on the one hand, the 
degree of accuracy and the amount ol detail necessary lo be ob- 
tained in Ihc suney. and. upon the other, the value of the map. 
It was seen at onc*^ that it would be inadvi&able to attempt lo 
make the maps of ail parts of the country upon the same scale. 
The differences in degree of settlement, in material wealth, in the 
character of the prc%'a1enl industries, in the complexity of geological 
phenomena, and in the amount and degree of detail of the relief, 
all emphastic the desirability of v.nrying the scale in dilTerent ports 
of the country. 

A scale of i :63.$oo, or ^Mut one mile to an inch, was adopted 
for tiic ii)0<it populous regions, after a careful consideration of Ihc 
requireincnls which such a map should meet, aiid with full knowl- 
edge of the eiperience of European natioru in this matter. In the 
southern and central States, the conditions of settlement, the 
character of the industries, and other conditions, appear to admit 
the use of a smaller scale, and accordingly for this area the scale 
was fixed at i : iijAoo or about two miles to an inch. 

In the sparsely settled region of the Rocky Mountain plateau, a 
still further reduction appeared advisable; and for this rrginn. with 
the exception o{ certain smalt areas which for specid reasons ap- 
peared lo require a larger scale, it was fixed at I lljo.ooo. or about 
four mites to an inch. 

The maps represent nil natur-tl features of drainage and relief, in 
degree of dclal) proportioned to the scale. They represent all 
puNic culture, i.e., all such of the works of man as have relation to 
communities as distinguished from individual!. This excludes, it 
b tnic. a lai^ge part of the culture, hut the portion excluded seems 
for various reasons to be out of place upon such a map. It is of 
little general interest ; it is evanescent, much of it to such a degree 
that by the time the map is pubtbhed it would be incorrect and 
misleading. Its adoption would require the use of a large number 
of arbitrary symbols, which would be unintelligible without an ex- 
tensive legend upon each sheet; and. furthermore, the inclusion 
of so large an amount of cultural material would serve to confuse 
the map and render its more important {Kirts illegible. 

Relief is expressed by contours. The contour-interval, or. as it 
may be designated, the veitical stiiLc. is adjusted lo the horizontal 
scale, and to the degree of relief of the country. It ranges from 
10 to zoo feel; the smallest contour-interval accompanying the 
largest ncale, and vice vtrux. 

The si^eof sheets, is so aiianged that each sheet upon the small- 
est scale comprises a square degree, i.e., a degree of latitude hy a 
degree of longitude. Upon the scale of i : 135,000, each sheet is 30 
minutes in each dimension, and upon the scale of t : 62,500, each 
sheet is 1 ; minutes in each dimension. 

The field-work of the survey is carried on with direct reference 
lo the scale of publication. The accuracy, the amount of geometric 
control, and the degree of detail of the sketching, are proportioned 
to this scale. A greater degree of accuracy than is required is unde- 
sirable, on account of the increased cost. A greater degree of 
detail in the sketching than is demanded by the scale is not only 
useless, but worse than useless, ai it involves general iuit ion in the 
office in order to adapt it to the scnlc, and such gcner.it i^ation can- 
not be as satisfactory as if made in Ihe Aeld. 



For coRVcnicncc, the original maps and the plane-table sheets 
arc usually made upon scales larger than those of publication. The 
following table .ihows Ihe scales in use for the original platting of tbc 
maps, the scales o( publication, and the contour-intervals, together 
with the areaf surveyed in 18S6. in the several area* of wwlc : — { 
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At the close of the year t88(j. areas amounting to 250,000 square 
miles, or about one- fourteenth of the area of the country, including 
Alaska, had been surveyed. 

Thi:t work is carried on by a Division of (Jeography. having a 
perionnet numbering about one hundred permanent employees 
besides Ihe temporary aids and camp hands employed during the, 
field-season. The organization of the division during the field- 
season of 1886 was as follows : — 



StCliCHU. 



Nonh-euinn. 
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C«nti*L. 
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(I lapofitiihic 
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V „ fi rrtiDKuliiion 1 
*" "■' \» lopoumphic f ■■■■■■ • 

I cnLncufitiini I 



*«"-" .c^iomi u i-i^«v.,:hir \ » 

."— j:!;;xtr} « 

The names given to the sub-sections indicate the fields of work. 
and the number of men includes permanent assistants and tempo- 
rary aids but not laboring force. The work is cvurywhere con- 
trolled by Iriangulation. Topographic work is prosecuted in pan 
by plane-table, using it by the method of intersections and by 
traverse mclhodv Both these methods are in use in Massachusetts. 
The work in the western part of the State is done entirely by plane- 
table; thai in the wooded, level country in the south-east, by 
traverse, using the compass for direction and the telemeter for dks* 
tance. elevations being measured by the vertical circle and by the 
Y-Ievel. In the north-east the two methods are combined to good 
advantage, the work of the plane-table being supplemented by 
telemeter traverses. In New Jersey the survey is made in plan by 
travcfsc. with the compass and odometer. The vertical element is 
subsequently added by Y-lcvcl. In the area adjacent to the Dis- 
trict of Columbia, the sur\'cy Is made by telemeter traverse. In the 
App.tl.tehian jMountain region, sooth of Mason and Dixon's line, 
the triangulation rests upon the Appalachian belt of the U. S. Coast 
and Geodetic Sur>-ey. The topographic work is in pan done 
bythe plane-table, or the kindred method with the theodolite, bin 
mainly by traverse with compass and odometer. Elevations arc 
determined by barometer and the vertical circle. 

In Missouri and Kansas the work Is greatly expedited by the 
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ose of the rccluifrular Mirvey^ of (he General Land Office, which 
ciicsd over ihis rrgion. The lovrnship-pLits sopply more or less 
fully ih« drainage. And, tn addition to ihis, ihcf cover the ground 
with located points, the lownshijr, section, and quarter-section 
lOorncTS. Funbennore, ihrou^houi the »ettled pottiona of Kanua, 
' and in the greater portion of Missouri, the nMd«, fe«ee». hedges, 
eic, mark the lines of subdivision in such a manner thai the 
country is graphically subdivided, and ibc location of features 
horiiontally becomes sunpty a matter of sketching. In Kanieas 
Ihesc Unes of subdivision arc controlled by belts of tnangulalivn, 
which, starting from lines of the transcontinental belt of the Coast 
and Geodetic Survey, run westward, midway between parallels oi 
latitude. In Mbsouri the work is controllol by the transcontineittal 
bell of the Coast and Geodetic Survey. Each triangulalion potni 
is connected with the nearest township or section comer. The 
topi^rjtphic work consists in the verification of the drainage of 
the Land Office plats, in supplementing it whcrncr necessary, 
and in adding the culture and relief. He^hts are measured by 
barometer, .ind the prolil» of raitroada are utilised. 

The work in the various fields of the Western section is carried 
oit by methods <juile similar to one another. The iriangulation in 
TeKas r«t8 upon a base-line, me-i-iured near Auuirt, and the Coati 
■nd Geodetic Survey's dctcrmiriation of thai city funushcs the 
Ulial asUoncnnical location. The trianguUiion in Arizona, with 
thai of a coruiderable area adjacent to it m N'trw Mexico, Utah, and 
Nevada, starts from a base near Fort Wingalc. N. Mcx^ and rests 
Upon the astronaniic detemnnation of that place. The iriangulation 
in Oregon and California mts upon tines fumiihed by the Coast and 
. Ceodctic Survev- : while that in Montana rests upon a base measured 
' Dear Boieman. and upon the .istronomical determination of that 
pfcicc made by the Wheeler Survey. The topographic work of this 
section is done by planc-t.iblc. Mipjilemenlcd in gic;ttcr or less de- 
gree by traverses. The plan^table work is rcganled. however, as 
a sketch, and. caincidently with it. a secondary triangulalion is 
icd on with thcudolilcs, which, when platted, serves to correct 
the plane-table ikeich. Heights are tncuurcd with the barotneier 
and the vertical circle. 

The quality of the work is to be measured first by the accuracy 
of the geometric conirul; second, by its quanlity. i.e.. b>- the num- 
ber of located (wints ])er M|uaTe inch iif map>vir(ace ; third. Iiy the 
distribution of thc^e poinls ; and, fourth, by the quality ol th« 
I sketching, by which the geometric skeleton is filled out into the 
iproponions of the miip. The anjjles m the primary triangulation 
ive read by instruments h.nving circles 6 to ii inches in diameter, 
iing to 5 or lo seconds. The mean closure errors in the various 
ctions arc as follows ; — 

Appabcbian •■i.. ...... «tf.<o 

Kuuu 4,6* 

Tcaa. > 4.t3 

Aniom -. F ' '4.... ..•.*■■ ,,■. 14. .14, ««.,,■*<. ^'^tt 

CAiifonu*. .'> ■■■-«■«,..>,,.. a.. •■ .,.. .•«•.. 99,39 

On^n - m.*t 

Mapuoa .. .ui. ......I.. ■)■<) 

Within this primary- worii, a secondary system is usually carrieil 
aa, with minute-reading theodolites ; and, resting upon these loca- 
tions, large numbers of minor points are determined by the plane- 
table, or by traverse, coinciilently with the sketching of io]Higraphy. 
iThu.t .\s the lines to be dclcrmined become shorter, and the proba- 
1 1rilily of an accumulation of error less, the means provided for their 
^measurement are proportionately less accur.ue, until, in the ulti- 
mate work, — that of sketching, — the only means of measurement 
are the eye and hand of the topographer. Il docs not follow from 
this, however, that any pan of the geometnc work is in appreciable 
cnror. It is mpiired thai all location shall be sensibly accurate 
ypoK tAr mafi. and this condition is everywhere lultillcd. 

Second, the number of Located points, or the amount of geoinct- 
rtc control, varies with the chai^cter of the countrv. The number , 
ol such points is necessarily greater in a country of high relief than ' 
in one of low. rolling hills : it is greater in a country of small, ah* 
nipt features lh.in in one of large feiacures ; it is greater in a well- 
setttcd countr)', containing many cultural features, than in an un- 
settled one. Con-sequcntly, in this trg.ird. the work done in differ- 
ent areaiL varies greatly, as will tie ^eeii by the followKig table, 



relaiing to the work of 1886, This shows the number En eacb 
square inch of map of occujiird points, of poinis located by angles, 
oi inches ol traverse line, and of tnvcne stations : — 
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In the above table the points hxiatcd by the (wo methods of, 
inierseciion and traverse are given separately. Thi.^ has been done 
because they differ in vahie. Those made by intersection ar^ 
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selected points, chosen because of thdr value in controlling area. 
while of the traverse locations a Urge proportion have no value 
whate^-er except for the purpose of carrying forward the line. 
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comparatively few o( them would be selected as key [toinis for 
location purpojM. Even with this qmlilication. c»utii>n is needful 
in malimg comnariMins between different pieces of wofk. The 
iindulnling. spnrMrly nettled Texan arrA. and the monotonous 
pl;llcMu^ of Arizona. mu«l nni l)e conirasied with wrsicm Massa- 
chtwelts, where abrupt hills and an ahundanrjc of culiural features 
require a larK^ number of tocaiions, and render it practicable lo 
make ihcni. 

Third, the diKirlhution of locations i* a matler of no less impor- 
tance than their number. To illustrate the de^ee of unilonnity of 
their diMrifniiion. the following cuts arc presented. Fig. i repre- 
senis ihe geometric control of an alias sheet, from the plane-table 
wocic of Massachusetts ; and Fig. 3. a sheet from the traverse worit 
in the same Sliile: the lines represnUing the lines of traverse, and 
the triangles the Iriangulatiim points which serve lo check the 
traverses. Fig. 3 represents the control o( an Appalachian sheet, 
showing triangutaiion slat ions, location a by Inicr!iccItoti&, and traverse 
lines. It will be seen ihac the distribution is quite uniform. It will 



or less idealieed. No two men will generalize an area of country, 
to adapt it to the scale, in precisely the same way. Some wHI 
gencratiM more, others less; some will omit this feature, others 
thai ; and they will merge minor features in i-arious ways. The 
smaller the scale, the Krealer is the generalisation, and, conse- 
quently, (he greater room (or differences in the work oj different 
topographers. 

The cost of the work is influenced by a great variety of condi- 
tions, the principal of which arc the following : — 

i>. The Scale. Other conditions being siniilur, the cost increases 
with the si'^le, at a rate somewhat less than a geometric ratio. 
i.e.. if the scale be doubled, the cost is somewhat less than four 
times a« great. 

S. The character and amount of the relief, drainage, and culture. 
The greater the relief, and the greater its detail, the more the work 
will cost. Work in a thickly settled country, containing many 
settlements, roads, etc.. ncccs&arily costs more ilian that in one of 
sparse settleincnt. 



I 



;='- 






FI6. b 

be noticed, (urtht^r, that in a country composed of an alternation of 
mountain and valley, as the Appalachian rc^on, most of the loca- 
tions by intersections are upon the mountain ranges, while the 
traverse lines are mainly foun<l in the valleys. 

Fouitli. concerning the quality of the sketching, little can be said. 
There arc no means of verifying this wtirk. except by an ex;imina- 
tion of it on ihe ground. It is in this part of the work more than 
any other that the personality of the topographer a|>])ears. It t» 
here that his artistic sense, and his power of making his pencil 
record faithfully his conceptions, comes into play. It is scarcely 
necessary lo add that no two topographers will sketch an area pre- 
clwly the same. There will he differences in sedn;;. and differences 
in drauing. Just an there are difFerenees in ktiidwhting. Every 
map, whatever ilA Kca^le. is a reduction from nature. This reduc- 
tion necessarily implies a certain amount of generalization. Certain 
features must be omitted, others merged into larger features, so 
that no map is or can be an exact miniature. Every map is more 
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Fis. 3. 

e. The dt^ree in which a eotintr\* is covered »vith forests. TKi^ 
clement not only interposes obstacles and causes dclajs in the 
prosecution of work, but often necessitates the adoption of slower 
and more expensive method* of work. 

(/. Atmospheric cimditions. This includes stormy weather, haxe 
and smoke, which, being especially prevalent during the Aeld-scason 
in some localities, unduly increase the cost of the work. 

e. Length of licl(l-:ica3Cii. At the opening of each beld-scasoo, 
it is necessary to devote some lime and money to outficiing the 
parties and staning lidd-work. This is in the nature of a plant or 
investnicnt for the season. Once at work, the expense is not greaL 
It costs httle more to keej) n party in the field for siv months than 
foj three months, while the amount of work done by the party is 
doubled. Therefore, long field-Acasoas are inore economic^ than 
short ones. 

The following table shows the cost of the work in the several 
areas under surve>', including lield and office expenses : — 
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The sheets, as c(>m(}Irl«l. are engraved upon copper. For each 
riieet, three copper pbtps arc used. Upon one la enjrraved aU ihe 
diaino^; u|>on another, the contours, cxpreuing the relief: and 
upon the third, all culiiire and lettering. In printing, colurs are 
used. — blue (or dniin.agc hrou-n tor contours, and black for culture 
and tcttcnng. At the present date. I30 sheets have been cnf,'ravcd, 
compriiingan area of jjOiOao !><|uarc milc^i, jiarts of which were 
sur^'eywi by the Powell Survej' of the Rocky Mountain Kegion, by 
Ihe Wheeier Survey, and by the Northern Transcontinental Survey. 

HE.VHY GANNtrr. 



AMERICAN NEUROLOGICAL ASSOCIATION. 

The ihinccnth annual mecling of the Americaa Neurological 
Associstion was held at Long Branch on July ao-ii. Th« prest- 
dcnl of the meeting. Dr. L. C Gniy of Rronklyn, in his opening 
Bddress, rrv'icvk'ed the portion of the study of neurolofry in Ihift 
eoutttryas compared with European lands. America does not at 
all suffer by the coinpari»>n. In the movement which in the past 
twenty-five years has raised neun)logy to a science, the names of 
AmericAn workers are prominem. and the number of societies spe- 
cially dev'oled to its interest is as Urge as in any other country. 

The recent advance in our knnwte<Ige of the functions and di£> 
eases of the central nervous sj-slctn is hardly appreciated, etcept by 
such as can reinenibcr how things stuod twenty years ago, A 
medical student, who, in 1869. would h.ivc stated thai the stimula- 
tion of Ihe cortex of the brain would give rise to definite move- 
ments, would certainly not have rcccrtxd his degree; while the 
student of 1870. who would not have mentioned this fact, would 
have stood in equal rtattger. The amount of research, with a 
variety of ingeniously devised methods, that has been expended 
Strtce then upon the localiution of function in the corles of the 
brain, is an excellent example of the great activity now current in 
neurological problems. In e^-ery direction — in ih* improvement of 
apparatus for diagnmlic purpc»c». in the application of therapeutic 
agencies, in the rational care of the insane — have there been rapid 
strides, demonstrating beyond a doubl the imporUnl function of a 
neurological association. 

The number and quality of the papers presented ga^T evidence 
of the increasing attention which tbc study of nervous diseases is 
here g^ning. Dr. B. Sachs gave an interesting account of a ca»: of 
arrested cerebral development. It was that of a child with heredi- 
tary preili<i|)OKition to insanity, who lived for two years without ex- 
hibiting any but the most nidimentar)' signs of intelligence. It wjls 
Ibdcss. ituctivc, never learned to speak, and in its last pcrinil he- 
came blind. On examining the brain, the surface ap]>carance was 
noteworthy. The left island of Reil — a group of cortical matter 
specially reUled to the faculty of speech — wait cxpuscil. In a nor- 
mal child il would have been folded inwards, and an abnormal 
deviation accounts for the failure to develop speech. Many of the 
fissures flowed together which normally should be Mparate,— a 
mark of low-ty|ie and unde%'elopcd brains. A microscopic emiinina- 
tlon flowed that ihei^r^midal cells of the cortex, whose function 
(in parts of the cortex) is specially ecnnecied with motion, were ab- 
normal ; their positions were reversed, tlir miclru.s fiulcd. and the 
processes* poorly developed. OulNide the cells the appearance was 
normal. Dr. Sachs considered that the case was one of pure 



arrested dcvrlopcncnt. the brain having grown lo « ceruun Ka^ In 
the development, and then degenerative processes set in. 

Dr. C. L. Daiva recounted the remariiable history of a simple, 
chronic, neura^henic Irrinor in a cmam family. This tremor is 
present in three generations, and has attacked forty-four members 
of the family. The original member thus affected h,is had the 
tremor for seventy years: he can momentarily contml il, and any 
cxcticmeni mcreases its intensity, as well as affects the clearness 
of his speech. Me is a waichmalcer by profession, and very skilfully 
controls the shaking at the instant when his hand must be steady. 
The tremor ceases In sleep, and hi* walk and posture are normal 
The hereditary history is unusually interesting. His grandfather 
was intemperate, his father insane, hb nine children all have the 
iremor to a greater or less degree, and some are ntcntally peculiar. 
Seven of these children married and produced ihirty-four childmi, 
all of whom have the same tremor, and the other peculiarities still 
remain. There arc evidences that the tremor, though present, ts 
dying out in the third generation. It is iwtewurthy that an ad- 
herence to Spiritiialism is hereditary in the same family. 

Dr. Gray called attention to the serious aspects of chorea. This 
disease is often treated less seriously than ii merits. The majority 
of cases occur in children between eight and twelve years of age, 
and frequently the attacks are sl^t and readily outgrown. The 
cases which the physician should regard with greatest anxiety are 
those in which convulsions occur, in which there occur spasms of 
the respiratory apparatus, in which there is hysteria or cardiac or 
pulmonary weakness. The essential part of the trcatmeni is com- 
plete rest, the exercising of the muscles having a hurtful inlluence. 

Dr. Spittka called atlentton to the severe injuries wtiich the brain 
of dogs could undergo with itnpunity, sjtd to the ottliteration in 
vigorous animals of th<f injury done b}- needles forced iitio the brain. 
There are great individual difiercnccs between dogs in thb respect, 
and a dog once operated upon seemed better able 10 endure a 
second operation. These eaperiments seemed to juKtify the pier- 
cing of the brain in surgical operaiions. 

Dr. J. H. Lloyd cited a typical case in the peculiar borderland 
of insanity kiwwn a& the 'insanity of doubt.' The patient Itai a 
morhid impi^Ise to do things over and over again, for fear they are 
not done exactly right. She gets tn and out of bed twenty times, 
until she does it just so. She sends her husband down at night to 
t^ht and extinguisJi a gas-hurrcr in a de&nile way. and canitol rest 
untH it is properly accomplished : otherwise she Is perfectly rational, 
recognuea the nature of her weakness, but cannot resist it. 

A very valuable contribution was that by Dr. C. L. Dana, de- 
scribing a CISC of ancnccphalis. An apparently normal, healthy 
child lived for two and one-half days: il cried very little, ai limes 
opened its eyes, and re-acted to reflex sttmutation. Oaopentngthe 
skull the cerebrum w.ts seen to be entirely absent, there being 
nothing above the corpora quadngemina except a not well-devel- 
oped thalamus. Such cases are rare, and are valuable for the light 
they shed on the connections between the spinal conl and Ihe 
brBin. The ccrcbTun) being absent, all such systems of fibres 
as connect it u*ilh lower centres art! absent. Prominent anrangsl 
these is the pyramidal Iract. which conducts voluntary movements, 
anil the-sr were entirely absent. The sensory c^uinns of the cord 
were intact, as were also the cerebellum and the cranial nerves. 
except, of course, the olfactor)' ncn-es. The value of such a case is 
the independent testimony it affords 10 the correctness of ihe 
senMiry and motor librc-sysiems .is deduced by other methods. 

Amongst the other papers re.id wai one by Dr. Olt, urging on 
cxiierimental evidence the existence of heal-ccniirs in ihc spinal 
cord: by Dr. Dcrcum. describing two cascsof chorea limited to one- 
half the body and accompanied hy Br^i'« dise-iie ; by Dr. Spitilca, 
(carefully delineating the symptoms of acute delirium ; hy Dr. Mills, 
.liming 10 ascertain a distinctive s>'mptam between polio-mydiiis 
and multiple neuritis ; by Dr. Putnam, on a case of overgro\sih of 
the skull bones : by Dr. Hun, on the symptoms accompanying a 
tunioi of the pons : by Dr. Jacob)', urging the trcatmeni of neuralgia 
by sprays of estrerae cold ; and by Dr. Kellogg, on the effect of 
baths in mental disease. 

The limit of membership was tncruKd to one hundred, and Dr. 
W. A. Hammond w.is elected an honorary member. Tlie presi- 
dent lor next year will be Dr. J. J. Putnam of Boston. 
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EXPLORATION ANDTRAVKL. 
Junker's TrAvels in Ccntrttl AfricA. 
Junker's IcttufW delivered l>cfoTe lh« Berlin iind London Geo- 
(japhital :S()cietir<i h»re appeared almost Hiniulliiiicously, and con- 
tain inleresting ddails on the traveller's Mpenenee in LVncral 
Africa. Junker entered Ihiii region in i879.Lrare[li[i^ from Suceto 
Suakini, and (hence to Beittcr. Prom Bcrlier u steamer conveyrrd 
him lo Kh.-irtum, where he arrived in the beginning of Jnniiary. 
18&0. It was tus intention lo explore the regions on ihc WcIIc, 
and to follow that Mre.im a,s far ai possible to the wesl. His plan 



the Egypdan Bar-el-GaGal Province. He had formerly prohibited 
the passage of the ivory-caravans through his countr)-, and would 
suder no station lo be established in Ihc distncls under his sway. 
Adopting a plan fallowed in all 9iibse<|tient journeys. Junker seiU 
inestengerii forward to Ndortmm to give him particulars aliovt his 
intcnlionSt and to announce that Junker travelled wllhout military 
escort. This plan proved very successful, and cnablett Junker lo 
live generally on good terms with the rulers of the countries through 
which he travelled. His success shows that in /Vfrlca as well u ia 
all other countries the traveller who is willing lo adopt the made of 
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MAP SHOWIWG JUNKERS EXPLORATIONS IN CBNTRAl. AFRICA. 



was to Start from Lado, hut this was made impossible by the grass 
barriers which had dosed the Nile lor monlJis- Therefore he took 
a steamer going up the Bar-d-Gasat. and arrived at Meslua-er-Rck 
in February. Here the land-joumc)' began, and. in company with 
Cessi Patha. he travelled by way of Jur Ghallas, Wau, and Dem 
Iilris to Dem Suleiman, the bend station of the Bar-cl-Gasal 
Province. After a short slay at that place. h« turned Kuuih to Dcm 
Bckir, vthcre his real work of exploralion began. His first object 
was the exploration ol Sduruma's territory, which t.'t siluatcd on 
the watershed beiwecn the Bar-el-Gasal and the Welle. Ndoruina. 
a powerful Niam-Niam chief, had been at war with the troops of 



life, and to accommodate himself to the way of thinking, of lh« 
natives, will accomplish his plans with comparative safely, and will 
glean ample results. Subsequently Junker made his headquarters 
in the vill.Tge of a chief whose coiiSdence he had gained, and made 
excursions from these stations. This makes his routes very trust- 
worthy, most of ihcm leading back to the sianing-poini. After 
having seen Ndoruma and gained his confidence, Junker started 
from Dcm Bekit in .May, tSSo, with two hundred and lifty bearers, 
and in a fodnight reached ihc huts of Ndoruma. On his way he 
crossed many tributaries of the Mbomo, and found in their valleys 
a luKurianl vegetation which more to the east docs nut occur till 
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far south. Nttonima wished him to imiain some time at his vil- 
lage, and therefore Junker re»9lvc(l lo set up a station there for the 
comtflfl^ months. With the help of Ndgruina's people, who were 
despiatchcf) to the M-ork by humlrcds, he was ahle to errcl good 
substAnlial dwellings, which were surrounded by a high sIockAiIe 
to keep ofi the leopards which abound in this country. He staid 
here until Augu^tt. when he left hi» companion. Buhmlurfl. in charge 
ot the •tlaOun, while he travelled soulh with only Iwmiy bearers. 
He crossed (he Welle an<i traversed the land of the Slangbaiu. 
where l)c made friendshij) with the chief M&mbjtni^ aad relumed 
tn Dectmhcr to Ndoruma. Bui an the best season for iravel- 
Ifng had nppronched, he did not re«l, but started in January, 
1881. by a new road to the south-west, the country of the 
A-Madi. crossed the Wcllc there again, and obtaiikcd, though 
vrith the greUest dtfliicully, the necessary number of bearers among 
the A-Uarainboj these, however, robbed him of part of his goods: 
and It was only with the hcl]> ot Sa&a, a friendly Nlam-Niam rhief, 
that he lufely returned lo the .A-M-idi countiy north of tlie Welle. 
At the end of April he sent BohndoHf with the baggage, under the 
care of Sasa. into llic laucr's country- south of the Mbomo. where 
be was lo establish anolhfr permanent sl.iiion. In the mean lime 
w&rhad broken out between the Mangbaiu and Emin Bey. the 
governor of the F<iualori.il Province, but by Junker's mediation 
further hostilities were prevented. This, however, detained him 
until the end of Nowmber. iSSi. Then he made another start, 
and was almost untnlcmiptedly on the way up to June, iSSz, ex- 
ploring the region south of the Wellr and ISomokandi. lie was 
kindly received by the Niam-Niam chiefs Bakangai and Kana. 
whoK vill^cs are situated aoutli of the Honiokandi. whence he 
turned north and reached Scmio. north o( the Mbomo. where his 
station had been meanvrhile established, in September, 1 8Si. Here 
he had the mbioc-tunc to lose a great part of his valuable property 
by fire. BohnJorff. who had (rcquently twen sick, wished to return 
to Europe, and ttietefore Junker packed his vollections and sent 
biin to the Itar-el-Cosal Province, where, in Ihc mean wliile. Lup- 
lon Bey had become governor. But at this tinnc the Oinka tribes 
revulled against the Egyptian Covemnient : and thus Bohndorff, 
being unable to reach Meshra-cr-Rek, was compdkd to return to 
Semio. Thb was in October, 1882, the commencement of longand 
bloody wars in the Bar-eUGasal ierriiur\-, on whii-ti linaliy the in- 
vasion ol the Mahdi'c troops (oltownl. 

before Uohndoril's return. Junker had suncd on an cKlensive 
journey west. He rciclied the Welle, near the mouth tif ihe Werre 
and Mbima, and trav-ersed the territory of the lianclji.i, who, though 
spcokii^ a dulcet of the S'iam>Niam language, pretend to Ik of 
an independent descent. The islawls of the Welle are inhabited 
bj- the A-Basango. who speak a distinct language. After having 
reached AIi~Kobo, he turned north, crossed the Mbomo, ascended 
Uir ShinVo, .ind returned to Semio by way of Mhanga. He arrived 
on May 1, i&Sy 

Mc now rrgardc<l hi» travcb as finished, and intended lo start 
(or the Bar-cl-Gasal. where Bohndorff had gone a shnn time be- 
fore, as Luptoti Bey hoj>ed that ilie mule to Meshra-er-Rek would 
be open. But, although I.,uplon called in ah the ouilying garrisons 
on the Wcllc. he did not succeed in pulling down the Dlnka. who 
afterwards were joined by tJie Nuer, Agar, and other irihev This 
war lasted eighteen month*, and wa« (ar more bloody and ethaust- 
ing for both panjcs than the later engagcraetiis agatnsi the troops 
of the Mahdi in Emin Pacha's province. Fin.iUy the Dmka were 
supported hy the Mahdi's forces; and Luplon, heira\-ed by those 
about him. w.u comprllctl to deliver his province without resistance 
to the emissary of ihc Mahdi. Emit Karm Allah. Junker says that 
the chief cause of thi» turrender is to he sought in the fact th^^l 
Lupton had almost exclusively irrcguUr troops at his disposal, cod- 
siMing of DongoU people and Arabs of all kinds. In October. 
1883. Ihe stale of Lupton's iroops was vei^" precarioti*, and he sent 
« letter to Junker entreating him lo persuade the chief Semio to 
collect ahoui a ihnusand of hb people with spear and shield, as well 
as all lltogr who h;t(l guns, and come lo his help. He said," I now 
see no other way of putting down the insurrection than by the help 
of tlu: Niam-Niam chiefs. Do cvety thing in your power to per- 
luadc Semio to lose no time, and send him to meet me as soon as 
posatble." 




As Junker saw the routes north cliMed, he resolved to go eau to 
Lado. He left Semio in NnveTnber, iSS). and reached Emin at 
l.ado in January, 1884. after fifty>live days' march. During this 
time Bohndoifl wan able to reach Khartum with the steamer, 
reluming thither at tlie end of December, but all collections re- 
tnniricd behind. 

Emin Pacha's prorince had been ijuiel up to the first months of 
18^; hut thesuccestesof the Uinka were too templing forihe other 
negro tribes, and so in the Equatorial Province Ihe rebellion 
assumed more Eomildable proportions. Emin waa compdlod to 
give up all slatlons cast of the Nik and to concentrate bla troops. 
On the 37th of May he and Junket received letters from Luplon 
Bey and Emn* Karm Allah, which contained the news that the 
prmintrc had fallen into the hands of itte M.ihdi. and the demand 
to surrender the Equatorial i'n>vince. Emin answered the Emir's 
letter, saying that he was ready to deliver the province into the 
hands of the icpreseniativc of the M.ihdi in oiiler to prevent useless 
bloodshed, and till his amval he would try to hold ihe province for 
the Mahdi. Meanwhile a defence %vas organised, and the outlying 
stations were c.illcd in. But it vras not until January, iSSj. that 
the troops of the Mahdi .ittacked Emin's province. After ihey 
h.id taken the station Amadi in April of the same year, they re- 
treated, for unkn(»wn reasons, by forcefl miirchcs. to the Dar-d- 
Gasal region. Since that time Cmin's province has been unmolested 
by Ihe troops of the Mahdi. On Jan. 3. 1&IC6, Junker left Emin 
Pacha and Casati, going south. He crossed the Mvuian Ssige to 
Kibiru. and went to Kabrega, king of Unv-oro. Here he learned 
hy tellers from Zaniibar of the events in the Sudan, of King 
Mwanga's hostility towards Ihc Europeans, and of Dr. Fischer's 
unsuccessful expedition scut out by Junker's brother to seek him. 
In the mean time war had broken out l>etween the Waganda and 
Wanyoro, and it was not until June that he received permbston to 
enter Mwanga's capital, li took him a month and a half to cross 
the Victoria Nyan^a : and m last Tabora waa reached, whence he 
proceeded with onr of Tippo-Tip's carat.inx to Zanzibar. 

Thus his eventful wanderings In Central Africa were ended. It is 
hardly neceu.ir^' to mention the imixmattre of his eKploraiions. 
which cover a targe area, an<l of his interesting obscrfations on the 
tribes with whom he lived for so long a lime. The loss o( his large 
collections will be regretted by naturalists and ethnologists, but 
nevenhelett we should be glad that the enterpriwng traveller lu^ 
cccded in e:itricaiing himself from the innumerable dangers and 
difficulties surrounding him. 



BOOK -REVIEWS. 

/irfiort ef ikt Committee en Dititfedaali. of Ihe Ameruan 
PtMic Health Aaveiatiem. Concord, N.H.. RepuU. Pr. 

Assoc. 8". 
The rejwrt of the committee on dbinfectants, of the AnMriean 
Public Health AsMKi^itimi, jircitenied at the Toronto mecling in 
October last, lias ju«t l>e«n printed. It ilcals with the various a]>- 
paratuses now in use in this country' and Europe for disinfection 
hy means of heal, and is abundantly illustrated. The experiments 
of this i.'i>mtmitee have ilcmonslralcd that the most efficient noii> 
destructive dicin feet ants are. (t) steam under pressure at 1 10° C. 
(130* F.) for ten minutes, (11 dry beat at I lo** C (230" F.) for two 
hours (in the absence of sporca). (31 boiling in water for one-half to 
one hour. It wilt be seen from this that the apparatus for disin- 
fection by heat may be divided into three classes: (1) that in 
which ilr)- lioi air in employed. (2) that in which hoi moist air is 
used, and (3) lliat in which steam is the diiinfecting agent, la 
the disinfe<'tion of maltresics, feather bed*, etc^ where great 
penetrating power b required, dr*- hot air cannot be relied 
upon. In addition to this, there is another objection to the 
use of this agent, — that, when the temperature is sufhcienliy high 
lo act asa disinfectant, certain articles are permanently injured by 
it. The commiiicc expresses its conviction that the use of steam, 
and especially when superheated or under pressure is ihe most effi- 
cient agent for the destruction of all sorts of infectious material. At 
the Bo5lon quaraniine station, Dr. S. H. Durgin, preiideni of the 
Boston boanl of health, and a member of Ibe commiiiee, ha« I>een 
employing moist heat for di»nlcctiDg purposes «ince the spring of 
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1885. Th« clisjnrectinf-chiinber is a room ten by twelve feet, and 
seven feet high. U is made f.iirly tight, .ind has one window, on 
which in .1 lticnnciiieti.T so arranged as to be read from the ouistdc. 
A hole two inches in diameter in thedoor admits a rubber hose.which 
discharges superitmted steam from a boiler on a steamboat. The 
temperature ol the room am by llii?* iiiriinii be raised in seven 
mintitcs to 130' F. It may eisUy be raised to 150* !■'. or more, but 
is generally brought to 330* F., and maintained at that point for 
Iwciily minutra. The articles to be disinfected arc hung about the 
rorim loosely, and when removed, which is done as soon .is the 
heat vwill permit, .ire found to be perfealy dr>-, not even the polish 
on fre&hly laundered shirts bdng cjam^igcd or changed. Uoots, 
trunks vallMcs, and all other articles made of leather, are quickly 
destroyed by the hij^ temperature, and should not be subjected 
to this process. Wood-woik and tiaint are also damaged, and 
articles which an- jotnril by cement fall apart. This process 
cai) be <|uickly applied, easily man;^;ed. and is without .ip- 
preciablc co»t. Its trudilworthiiiess as a di^iiifc<:Uint haa already 
been established. Dr. Durgin describes ihc experience of the 
Boston boatd nf heatih with the dUinfeciiun of rags in bales 
by means of superheated steam admitted to the interior of the 
baJes through perforated hollow screws, tn the first tri»l nf this 
method a pyrometer indicated the tempetalure of the steam after 
it escaped from the bale to be 300'' h\ Bacteriologists had already 
shown that discasc-gcntis of the greatest resisting power had been 
sterilized within the bale of ra^ which passed through this process. 
The evidence seemed sufficient to establish the claim that this pro- 
cess was effectual in its power to disinfect bales of rags. Subse- 
quent tests showed that the rags might be intensely hot in one 
place, while in another they were perfectly cold. In «ne of thete 
dials the moist heat used was at 300' F„ and the time of exposure 
was four minutes. In some parts of the bales, after bclngrcmovcd 
from the steam -boxes, the intense heal could not be borne by the 
hand u moment, while at other points the ri^s were found to be 
cold. A Mill further tent was made with steam ai joo* F.. and the 
time of exposure increased to eight mintttcs. Three bales were 
examined after being thus treated, and the cold places were found 
ii3 before. Dr. I>urgin was informed by llic overseer of the process 
that a large ntmiber of bales had been set on fire by this intense 
heat, and thai water had been required to eMinguish ihem. The 
conclusions drawn by r>r. Durgin from these experiments are that 
the moist heat passing from the centre to the surface of a. bale of 
rags must encounter knots or' bunches of mgs varying in degrees 
of density and of resistance to the penetration of heat : that while 
the temperature of the principal part of the bale is raised to a 
degree far above what is required for disinfccticn, other parts of 
the bale arc found 10 be wholly unaffected by the heal. That 
anthrax bacilli have been killed and metals melted at 240" F. 
within bales of rags iuhjectetl to this process are facii, not incon- 
sstcnl with the experiences in Boston, and do not prove the disin- 
fection of the whole bale. The degree of heat, the amount of 
pressure, and the time nece-ss.arv for moi.tt heat to pent^trate and 
raise the temperature of a// parts of a bale of rags to a degree 
mxcssary for disinfection without burning the rags, have not yei 
been declared. 

Mfhik ait Gruii(hfineHscha/t dtr I'Jiiiagogik : eiit Lekrfiuci fur 
StmtHaritUH, Slndifrrndt unit I^Mrer. Von Dr. Max JaHN, 
Lcipitg, 188;. 

BOTU theoretically and practically the two foundation-stones oi 
a system of education arc psychology and ethics. — the one to set 
forth the nature of the menUil acti\'ities. the oilier to eviiound the 
actual and ideal tendencies <?f human action. The systems of edu- 
cation that are prominent in its hisior)- derive an important charac- 
teristic from the kmd and amount of aiiention they give to one or 
other of these underlying jciencei. The histor>' of educational 
methods similarly shows a recognition of this twofold origin in all 
(Stages : it may be as the education of the State or of the army, and 
that of Ihe Church or the home. To-day our education has taken 
on a scientific tone : ihb advance was conditioned uponlhcsdcniific 
(tex-elopmenl of psychology and ethics. Any s>-siem of education 
that shall have the ftliglitest chance of gaining a hearing in the 
future must take full account of the modern aspects of psycholo^ 



and ethics: and any teacher amdous to command success must 
have within himself the power to healthily unfold these two sides of 
human character. 

Dr. J.ihn's handbook i* inlen<1ed to present a convenient sketch 
of the natural basis of a moral education. It is an cxcdlait exam- 
ple of the useful kind of a book which a dcrman icaL-her can pro* 
duce. It is admirable .is much for wh.it it docs not do as for what 
it does. The d.inger in all sucti books is to deal in meaningless 
generalities, to tirifi into long casubtical discussions, 10 neglect the 
imiwrtani moral aspect of little habits, and In general urging the 
teacher to present to the child an ideal from which its healthy in- 
stincts revolt as from sonicthing artificial and pitiable. 

The first section treats of the sclf-reg.uding and the social 
instincts and feelings. These furnish the material upon which a 
moral education is to be built. They present ihcmscK'cs in the 
earliest days of life : they are the deepest elements in human 
naiun; : a child in whom they are weak is defective quite as much 
fl.s one boni willioiil eyes. The development of tltese instincts is 
the beginning of a moral education. That i»e^scnlially a wrong 
method th.it allows the child l« act a<i wlilm dtri-cis, excusing it on 
the ground of ignorance, and then suddenly di-ciding to begin its 
motTil training, and subjecting it to an internal revolution. — quite 
as wrong .is that other current method lliat l»egins at once to appeal 
to the child with high motives and far-reaching iheoretic.il con- 
siderations, and is satisfied mih the consciousness that the child is 
learning what is the naxitHum ionuitl. while constantly neglecting 
to exercise the little virtues. A moral training thai keeps p.ice with 
the cmotioiuil susceptibilities as founded u[>un the growth of mind 
and body utilises each clement when it is <-it its best, and produces 
that firm tissue in which morality is embeddeil as a habit. 

Passing from the consideration of morality as conditioned upon 
ihc psycho-phynrcal urg.inism, the main ethical conceptions and 
ideas that in\pin; (he acts of mankind arc described, ingenious dis- 
tinctions are drawn, and suggestive hints arc pvcn, which any good 
teacher can illustrate and enlarge upon for himself. 

It is not suthcieiii to fetd what is right or n> know what is good : 
the deep emotion and the high ideal find their true purpose in 
action. Weakness of will is a gre.iicr source of crime than lack of 
sympathy. That breach between knowing and doing — which 
Socrates could scarcely realixe — is to-day a widely current source 
of break-down. The will needs to be trained by action : the daily 
occasions which call for the exercise of cmoiiottal kindness must 
find to hand a habit that does them without effort. Thus the wilU 
powcT is left free for the larger occasions of life, on the same princi- 
ple tliai allows us to walk and talk at once, because our .lutomaton 
does the former, leaving the higher centres free lor mental work. 

The moral will rcatiies itself in the social government and cus- 
toms of families, of tribes, of nations. The altruistic feelings here 
find an appropriate field of .iction. and the good man becomes a 
good father and a good citi/en. The relations of life are diverse, 
but a common idea of Itnal good runs through them all. Again : 
these relations arc the result of a deielopment ; they are connected 
with a history which explains their defects, and shows Ihe dear pricfr 
paiil for tiK'ir virtue.i. It h> in thia way lh;U Dr. Jalin understands 
theeducalional lunciion of ethics. Wlut Is ne^valMl^t it is more in 
the spirit in which the position is upheld, and in the order and pro- 
portion in which the several points arc emphasized. It is a book 
welt adapted to present neeils. and will doubt1es«« lincf wide use in 
Germany. Would that we could suh&ilitite sitmc iiuch work as thlft 
for thcdry compcndsof mental and moral science that we put in 
the hands of normal-school students. 



NOTES AND NEWS. 

At the last session of Congress a considerable sum was 
appropriated for the purpose of the establishment of several st.itions 
throughout the country for the disiribuiion of (i%h by ihc United 
States Fish Commission, simibr to the central station situated in 
Wushingttm. The law prm-ided that these stations should only be 
established in places where sufhcient protection is aRorded by law 
to the fisheries. For the purpose of investigating these conditions. 
and of making some obser\'altons relative to the pnipflgation and 
distribution of young lish. Col. M. McDonald of the commission 
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vM mak^ .in exlend«d trip through lh« Nonh-wtsi. He will visit 
Denver, and will probably esUbli»h there a sUlion (or the breediag 
of trout, then proccrding to the Columtiia Rhrcr. where he will in- 
vesiigale the nature of the proteictiun Afforded l>y the SUite ol Oregon 
and Wa&hm);tofi Territory tu it& lisherics. i( hi* invest ignl ions are 
sattsfftctory. tic will ixke tmtncdiatc Mcps lowud the csiabli^mctii 
of seireral propagating anil diMributing stations along this nver. 

— The following schedule shous the location of the ^vssets of the 
United Stales Coast Survey and the officers ordered tu them : the 
* Bachc ' and the ' Eogic ' »tc continuing the hydrogniphic work on 
the approaches to Vineyard Sound. Mass.; naval cadets G. K. 
Evans and II. A. Bisi>ham have been orrSered to the 'Eagre;' 
naval cadet G. R. Slocutn and cnntgn J. H. Oliver have bren as- 
signed to the ' McAnbur.' now working off the coast of Washington 
Terntor^' ; naval cadets C. S. Stansworth .tnd J. E. Shindel have 
been ordered to the ' Blake,' Long Island Sound ; mnignii W. B. 
Ftetchcrand M. John«on,and naval cadet Joseph Sirauvt,h3vrt>ccn 
detached from the ■ Endeavor.' and ordered to the •Ct-dney' olf the 
coaM of Maine ; naval ciidci Rntwrt I.. RuKtcll h:iM Ixen ;i>Kigncd 
to the ' Scorccsby ' on the coast of North Carolina; l.icut.-Com- 
mander W. H. Brownson. United States hydrographic inspector, is 
now in Portsmouth, in3i>ening Ihc new l.iufvch building at thai 
place for the Coast Surv-cj-. 

— The increasing iiUcrcM which is fell in anthro|K)logic.il science 
is shown by the numtier of ircatim-s now in course of preparation by 
eminent writers on liificrcni branches of this science. The .Marquis 
of Nadaillac h;i« in hand a M-ork to be entitled ' Monirs el Monu- 
ments dw; Tempt; Fr^hisiorique*.* Professor de Qualnrfages Is 
bus)- with Ihc second part of his ' Introduction to the Study of the 
Human Races.' This will he folloMcd by a volume on the bhick 



tions at Washington is due to the deceased, who devoted most of 
his tinac and work lo their stiKly. Hta numerous wriUn|[» on 
American archarolofty. conintncd in the annual re|Kirts of the 
SmithMintan InMitution iind in foreign and American jountalt. and 
his recent woek, ' I'rehistoric Kishint; in Europe and North America,' 
will always be appreciated by sclcnitsts. and secure liim a prominent 
place among American archaologisls. 



LETTERS TO THE EDITOR. 

*,* Ttraeirmtii'm r/Kirmlijb m*n ii ta/M 't lii •ufrmiKt^n eftk* t*wrttp*m 4 tm e t 
t»tiimiu //^■amtKm /»r ftat/Ht frrmftiy tm rtttri irit/ frtlfmimarf nttitit tf 
tKitr Imnttimilriu. Tmfntj nfif4 */l\i itiimt<r- trmlaimiat ^f' irmmmmk*ttm 

Crrrttfrmiirwit art rrftinltJ tt Ir lU 4ri>/ Si /HiiMr. J%t mrif*r^t m»m* t* 
im uli iMift r*tu irrJ mt frit/ 1/ ft*J fmith. 

The Deimo-TeHsor Patagit Mnacle. 

ClRCl*VIST.\NCES over which I had no ci^nlrol were responsible for 
my fonvarding recently the wrong dranings which appeared in my 
fetter to StitHce last month (No. 329). Although the essential part 
of my oommunicaiioft was. perfectly correct. I did not intend 10 luv« 
the patagial muscles in the wing of a toucan stand for ihoM 
structure} In the wing <»( a |Mvtcrine bird. 

If you ivMl kindly re|tr'iduce the three figures 1 here send you. the 
itialtcr will be made quite dear. 

The lettering nf thev: fibres remains the iwme as in those of my 
lirtt communicaiifM) ujion Ihis subject. In Kig. 1. we have (Jarrod's 
representation of the pat^iat muKtes in the wing ol a picarian 
bijtl tjiiampiastos). wherein the tensor paiagii bngus is found 
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rtees. by Dr. Hajny ; by one on the yello\v races, by J. Montano ; 
and by a third on the red races, by Lticien Biarl. Prof. O. J. 
Rontanes is engaged on a work on mental evolution in man. and 
Mr, C. Staniland W;ike is preparing one on the law of marriage. 
Mr. Gladstone's forthcoming volume on ihc greater gods o( Olympos 
kshown. t>y the puriions already puliiithed. to h.ive an important 
sdentlfic xt well a.< literary' chiiractt-r. 

— A geological ^uney has recently been established in the State 
of Arkansas, and Mr. John C. Branner has been appointed director. 
The prime object of the Legislature was to develop the economic 
resources of th« State ; and no provision lias been made for work 
in botany or xofSlogy. The annual appropriation is ten thousand 
dollAi^. 

— OKvcr P. Jrtjkins, M. A., M.S.. professor of biology in De Pauw 
University, and Uanon W. Evermann. M.S., professor of natural 
science in the Indiana Siaic Normal School, have gone to Cua^inas, 
Mex.. on a loALogical collecting -trip for the museums of De Pauw 
Univer»ity, the Indiana State Normal School, and the Indianft 
U Diversity. 

— Dr, Charles Rati, cunitor nf the archaeological department of 
the National Museum al Waihingion. died a few dayk ago .it Phila- 
delphia, '['he excellent arrangement of the large prehistoric coUec- 



prctty much the same as il occurs in ihc clatnatorial birds (//. /.>. 
Fig. 2 is my cii(r)' of this anatomist's wii^-muscles in a typical 
[KKserine terd Ucltrut \'»^arh\. and a is the stump of ihe tendon 
I referred to in my letter in No. 339: it is just possible that it may 
be intended for the tendon of the dcrmo-icnsot pat^i. Lastly* 
in Fig. 3, I give my own dissection of the patagial muscles in Ihc 
wing of a tj-pieal pastenne bird, where rf/./>, directs attention to 
the muscle in i)Ucstion. My original <lcscnption of it in S<irHif 
is correct in all particul.irs : and the puintt in regard to ii lobe 
briefly noted arc. thai Gnrrod appnrenlly overkiokeil It, and failed 
to recc^niic its taxonoinical value; that ii is characlcrtslic of 
the true Ptuitrtx : ibal il i> ahvcnt in ihc Passerei mtiontyadi, 
but jwesent in such a form as Ampt'lis. and ag.iin absent m the 
Caprimulgi. Tr^hUi. and Cyfiu/i. To this extent It Is an ita- 
portaiil niorphdiogiciil character. R. \V. ShL'FELDT. 

Fnn Winkle. N.tln..iulTt 



Mean Heights and Body Teffiperalures of the Eskimo in 
Hudson Strait. 
WlTHIX forty miles of North Bluff. Hudson Slrali. 1 should 
estimate there were sixty families. On such as visited our station, 
I carried out my determination of their heights: and, by several 
references to a family who resided alongside of us, i obtjUned tbe 
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tcmpcrnium. At first it had been my intention to have rude this 
delerminai Inn of Irmperalure in ihe Ktnte. frencrxl way as the 
other: but, with my iiKlitfcrcnl commantl of the language, itt the 
hcginnitit: of the invciiij^aiion I had the jrrcatcst difficulty in 
making- my mbjeiris uiidersiarid thai the operaiioa would result 
in no bodily harm, which I had no dtffictiity in undersiandmg ihcy 
anticrjiiitrd. by the pcrapiralion ooiing from evrry ptirc, a look of 
piteous agony in their faces, and eyes fearfully »:ilching for thr 
first suspicious movement on my pan. I namraliy concluded that 
ntucli inihcry would be Mved, wilhuuL in any way afTectiii^ the 
acrunicy of the result, by dctetininiiliiin from the indivtdti.tl rather 
than the ma». The detcrininHlion was maile by [itadng ihe bulb 
of a thcmioniclcr wrll undcrnuilh the longuc. and keeping ihc 
mouth closed till (hu tiicrLnry column reached its highest and 
stationary point. 

Owr nwan tern (leiatures were 98.1* F, for winter (December), and 
92.7° for 5>umnii-r (July), wiiilst theirs were 100,!* and 98.4* re- 
spectively. I cnnnot help thinking that pan of this lar]ge difference 
is owing to our Lslcimo haviiiK changed his diet, by the rations wc 
allowcii him, tow;iriK the summer season. 

In Hetennining ihe mean heights, I eonsidered it adviuble to ex- 
clude palpable extremes, as my nicasui-emenls were necessarily 
from a limilc<j IJeld. 'Hie result was a mean hctglit toi ihc men 
of s feel 3-9 inches : for the women, within a verj' small fraction of 
5 feet. W. /^. Ashe. 

Tb« OtBOTButy, QucImc, Ju\j iS. 



Cbntme considered •• « Poison. 

tw Scitnce (i-iii, p. 178) is printed an extract from a pajwr 
written by Dr. Charles Harrington, and which appeared in ihe 
Bml^n MfJitai and SMrgua/ Journal (cxv. No, 6), Dr. I lanirg- 
toii's paper was an original communication made to the M.issa- 
chuwlK Mediial Society, and was read at the annual nifoling of 
June. r8S6. TticsocJety recommended the p.-ipcr (or publication, h 
thus apjieart with Ihc indorsement of two journals and one 
niedical s<.H.iely. ail of the very first standing and ability. 

This paper conccmn itself with chromium considered as a poison 
to (he animal body, and cites four cases, all of whom were Dr. 
H.anington's patients : ist. A woman who made cap* from blue 
cloth, She was attacked by ulceration over mysl of the body, 
witli s\%elling», and with constitutional disturbances which had not 
sulwided at the end of two years. The cloth proved to contain a 
" large amount of chiomium." To dust arising from ii the symji- 
lOins arc assigned. 3il. TJie case of a clergyman whtjsr hands 
ulcerated. His gloves proved to contain "a large amount of 
chromium." and to this the ulcers arc atitibuied. 3d and 4th, 
Two young boys who were attacked with nausea, vomiting, fever, 
delifiimi. and convulsions. Their new sutU of clothing wctc ex- 
amined, and proved to contain ■• chromium in great abundiince." 
The paper stales that its coinjmunds, when taken iniernalty. pn>- 
ducesymploms simitar to those described. One child sucked his 
6f(gers, and the other bit his iwih. And thus the chrome-poison 
was introduced. The dejecta from the elder of the hoys proved 
to contain ■• traces of chromium, and thus established the diagnosis 
of poisoning." 

The well-written and hijifhiy indorsed paper, curiously enough, 
does not ijtfer the slightest evidence that chromium or any of its 
compounds, in any quantity, however large or »uiall. can injurioiHly 
affect the anini.tl body. Furthermore, there is no reliable tradition 
or liicrsture to that effect. And yei chrome-dyes have been in 
general use since i8a8 .-U least, the American consumption alone 
being thousands of tons annually. In fiict, w general is their use. 
that chromic oxide maybe found in almost any piece of cloth which 
may happen lo be at hand. 

In the entire absence of any reliable litentture pertinent. I was 
led to make studies as 10 the poisonous effects of chrome-salts. 
In the weaving of fabrics, the y.im suffers a consUnt succesMon of 
shocks and scraping:», which must detach any thing like ikist which 
may adhere to it. II. then, dust from chrome.<lyed yam hail any poi- 
sonous effects, weavers ouf^ht to have some knowledge of it. In- 
quirie* were s<t aioot in three mills in I'hiladclphia. an<i from none 
was there reponcd any iniurious cHeci from such dust. If any 



existcii. it was not known to the wearers. This seemed im- 
portant. 

Similarly, and in the same way. dyers were qiicstioneJ. a^d 
none of ihrm had any knowledge of injury from chrome. Such 
operatives have their hands and arms in chrome-dyes at almost any 
hour of the day, and therefore iheir replies seemed interesting. 

Of even more im|>onanre iirc the workers in a chrome-faraorr, 
one which h.xs been in operation over fifty years. Here arc pro- 
duced Ihe alkali Itichromatt-s which dyers use The operatives 
(some hundreds in number) live in in atmo!t|ihctc quite heavily 
charged with alkali chromaie dust. viMbly charged. Yet these 
people are as healthy asthiise in other oceupationK. As a matter 
of fact, there may any day be seen at this factory several pcnsion- 
cis. worn out in the scnice, and now (00 okl to do more than the 
.semblance of labor. 

But this is 10 be said, every man who works exclusively wKhin 
the factory has the nasal septum partially destroyed in from eight 
to twenty weeks. The cautery then ceases, and there is no further 
inconvenience. And. funhcr. if strong chrome-liquors, or much 
chrome-dust, be .nllowed to get upon any abrasion of the skin, they 
are apt (o prodiire sores; and. if these sores be (reatecl to more 
chrome, they will continue to suppurate, and will produce sores 
with vertical walls, havin;; the si>|)earance of sypliilitic chancres; 
but if a sore he protected by salve, or otherwise, il heals like any 
other one would, 

Through the courtesy of a pr.-ictiNing physician, the httalth of 
these bichromate-makers ^vas discussed at a meeting of a medical 
society whose member* had the care of them. No chrome-disease 
or chrome- poisoning was known to those physicians. 

To sum up so far : there is not known to exist, among the 
workers in any of the forms of chrome, any chrome-disease or 
chrome -poiaoning froiii contact, froni inlialation, or otherwise. 
This much established, there was no risk in Ihc following expert- 
men IS : — 

1. Three healthy men were exposed fo*" four hours to an at- 
mosphere coniaininti: vapors from boiling sodium bichromate, — 
vapors visible in :i beam of suidighc 

2. Two healthy men were exposed twenty minutes to an at- 
mosphere containing viable clouds of dust of neutral sodium 
chromaie. 

3. The lower half of a shirt-sleeve wa.* saiurate<l with a ten-per- 
cent solution of potash bichromate, .ind then bound around the 
arm from wrist to elbow. It remained thus in contact with the 
skin three hours, .ind was kept moist. 

4. A piece of white coitun cloth was dyed black in the ordinary 
way. by sumac, iron rtbrate. chrome, and logwood. After washing 
in cold water alone, ana passing through a clothes- wringer, a piece 
of it, eight inches wide and ten inches long, was pinned to the inner 
side of the undershirt, and worn in contacl with the skin for four 
hours on a hot day. 

No experiments were made (0 ascertain the cllccts of wearing 
chrome-dyed clothing, only because the writer was able to recall 
precisely the cases of so many men.wonven, and children who had 
done tliat without any deleterious results, so far a.t known. None 
of them, ai least, were aHcctcd in any of the manners described 
as due to chrome-jKiisaning. in Dr. Harrington's communication. 
No unpleasant results followed any of the experiments mentioned. 
No one of tlic subjects lias suffered in the slightest. The time 
elapsed is more than a month. 

In the daily papers of July 12 of this year, appeared the report of 
a coroner's jury which considered the cases of several persons who 
died in Philadelphia during (he years 1885. 1886. and 1S87. from 
eating buns, it was supposed, made by I'almer. a baker, who hart put 
into (hern chrome -yellow. The ages of the victims were from three 
years to twenty-four years, among them being seven of Palmer's own 
family. He did not deny having put lead chtomale in ihe buns. It 
was, indeed, in evidence thai eighty per cent of Philadelphia bakers 
so uscii it. The testitriony ut Dr. Stein. Dr. Stcwan, and Dr. Stark, 
the aiteiiding physicians upon the particular subjects under con- 
sideration. w.\s that the symptoms were those of lead-poisoning, and 
that ihcy set about to search for the source. They found it in 
Palmer's bakery. — the lead chromate which he put in the buna. 
The viscera of victims, .ifter death, were submitted to Dr. Leffman. 
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the chemist, who foond Itiid in ihcm. and tcstificil ihai ihc &ub)ccis 
died q( Irad-poboninfT. 1'he nrvispapet rrpotU say. " Thx evidmec 
was conclusive th&l several tnemhcn of the I^hcl And falmer 
famitica dietl o( tcail'poimning.*' The verdici o( the jury was. thai 
"the deaths o( thr fcMir persons were ondoubtwllj' due lo chronic 
lead-poisonini;, and that the poisoning; resulted from the tise nl 
chroraale of [c^d as a coIorin£;-raatier in buns and other brcad- 
Muffs." The only alluiion lo chromc^ulta in the cmin: reports, as 
(pven m two nevf$pa]»ef s. was made by Dr. Leffnvw, who said. " The 
traces of chromium had disappeared." Wc have here four cases 
wfll auiheniicaied. in which lead chromate produced deaih, — pro- 
duced it by chronic lead^polsoning, and not by any action of the 
chromium iri oxide present. 

The theory of antidotes, as understood by this UTiter. ts lh.ii sub* 
Stances insoluble in any of the juices of the anima] body are harni' 
less as poisons. If we do not accept this as a fundnmrnul propo- 
sition. Ii is difficult to see how wc reasonably can employ any 
antidote supposed to act upon that principle. Chromic acid Is a 
very active oxidizer. In contact with organic matter, it is (luickly 
reduced to chromic oiide (a compound insoluble In any of ihe 
juices of the animal body). It is a destroyer of or^ganic tissues, 
iherefotc. The action of both normal and acid alkali chrnmales b 
similar lo chromic acid. They destroy organic matter by oxidizing 
it. chromic oxide bein^ precipitated. Chrociuc acid and soluble 
chromatex arc tlicn poisonous in the same sense as arc sulphuric 
acid and nitric acid. Chromic oxide ts harmless. 

Concerning the Philadelphia cases meniioned. the writer cannot 
even pretend to apeak with any .authority. Any one. hon'cvcr. 
familiar wiih the oxidizing action of chromic-acid valts. and who is 
accustomed l<i making; combu!>tions with lead chromaie. would nut 
find much difticulty in bclimoK thai the small quiantity of lead 
chromate taken hy any one viaiin was reduced while in contact 
with org.inir matter in the Mom^ch and intenlinrv. rhrDmic oxide 
parsing out with the dejecta, and lead oxide being left to produce 
Ks cumulative jmisonous effects. 

When one stales that the insoluble mo(Ii6ca(ions of chromium 
ane in any w.iy poi«onou!i lo the animal body, the 1)urd<n of proof 
rests upon him. The soluble salts (the alkali chromaics) Ao. how- 
ever, produce sorei; ai\d sloughing under CHtain conditton« : (i) it 
they fall in quantities upon an ahrasion of the skin, or (3) upon 
the deliciitc mucous rncinbranc. -Speaking generally, a solution con- 
taining ijo grams of an alkali ctiromatc in one litre of w^tcr is 
scarcely strong enough to produce sores ujion the hands. Again, 
j^nerally, alkali chromalc tlust which is just risible without direct 
sunlight i^ harmless, iinlrss one should remain in it for some weeks. 
When such dust falls upon the mucous membrane, it is quickly re- 
duced by Che secretion it finds there, and chromic oxide h precipi- 
tated. The membrane is not atiuckrd. There can be no doubt 
that Dr. It.imngton found in the cloitiing hr examined, the large 
quantities of chromium salts menitoned hy him. It would have 
been rather strange if he had not, since most cloth is chromc-dycd, 
and contains about eight-tenths of one per cent chromic oxide in its 
6bre, Had he examined further, e<)ually certain, he would have found 
iron, cellulose, keratin. and »omc other urganic products. Why not 
assign to one or «]1 of them the maladies of the patients mentioned ? 
So far as hts paper gives evidence, or so far as I know, cellulose is 
equally as poisonous as the insoluble chrome-dye on yam. Wc 
should risk little in saying this is irve m> far as any one knows. 
Before we t.ay otherwise, wc shouUl offer such proofs as would lead 
a cautious m,\n to accept the statements. 

To those who read the communication allmlcil tu, it may be of 
tnlerest tu know thai a suit of clothing lor a small bo}- will lose in 
weight about three hundred and forty milligrams in a week. Of 
thia, about eight-tenths of one per cent is chromic oxide, when 
the clothing is chrome-iiycd. Such cloihmg then loses about two 
and seven-tenths milligrams of chromic oxide in one week. How 
much of this Uticr (he boy would be likely to inhale as dust, and 
what injury it would do him. are matters about which I have no in- 
(onnaiion la offer If it were arsenic, and he inhaled the whale of 
It in one day, and twenty times as much more, it might possibly 
sicken him. 

Five hundred milligrams of the chrome-dyed cotton cloth before 
mentioned was ground between the t«elh of a healthy man, and 



slowly swallowed, (l produced no effect which could be detected. 
This cloth contained four milligramfi of chromic oxide. Such a 
small quantity was taken only because of the desire to Icat the 
cliccts of minute cjuaniiiics: The only inconvenience resulting 
from an attempt to mt a yard square of such ck>th would be in 
maslicatiftg tt. Kven between strong ntoUrs, it is really diificult lo 
grind. 

To sum up. finally, the writer has not liecn able to show that 
chrome-dye. or indeed any moditieatioii ol chromium, is in any way 
poisonous to ihe human body. The continuation of these studies 
is left to others better fitted lo pursue them, and with the sincere 
h<^ thai the subject will not be alloM^d lo die of neglcci. The 
matter intimatclyconcems the general welfare. Wm. GLSKK. 

Baltimarr, /uly ti. 

Diaunerr-Swill aa a F««d for Hilch-Cowi. 

The interest in this subject, developed by the recent discussion 
in StrtfM^^. prompts me to give itt re.idert «ome additional points ol 
interest. Until within the past four rears, the practice of fcediof; 
distilkry-waste on Long Island was very prevalent. Although the 
ordinances ol the city of Brooklyn have for year* forbidden the use 
of this (oml, no syAtcmatic effort was made to alamp it out previous 
to the year 1S85. At that time it was used very generally in 
Brooklyn and its suburbs, especially during the winter months. 
Since then it has been almost entirdy discontinued through the 
efforts of the Heiillh Department. 

It Is the alimiM unanimous opinion of cow-ketprrs who have (ed 
swill and dry feed, that the cows do better wilhuut swill; by which 
they mean that ihcy arc healthier and less subject to diwav^s. This 
statement is of value, as it is the result of a practical trial extending 
over several j-ears of time, and under conditions aihcrwiM' the same. 
It is Ihc vcniict of a large number of stables where the ex|)eriment 
has been tried by different men. To rac. this testimony is con- 
cluKive as fo the question of this food upon the health of the cows 
fed upon it. Tuberculosis and pleuro-pnc^imoniaarc more prevalent 
in stables where swill is fed than where " grains." meal, and fuy are 
fed. This statement is based upon personal observation, and Uic 
testimony of the dairymen themselves. 

A word as to the manner of (ceding swilL The cows do not 
take kindly to this fooil. .ind must be stan-cd to 11. as a rule. Conse- 
quently, when it is to b<: fed. it is necessary to withhold other food. 
for a time at least. I liavc r.-ircly seen it mixed with other food. 
and. in fact, the testimony of milkmen in this vicinity is that it is 
next lo impossible to gel cow* to eat a mixture of swill and other 
fowl, excepting hay. The digestion of cowii fed upon swill soon 
suffers derangements that prevent their eating such iJihcr food. 
Whenever it is fed at all. It is claimed that it must consiitule 
almost the only food, —and thus it was fed in this vicinity. — when 
fed at all. As all advocates of swill as food for milch-roM-s seem 
to make their advocacy rest upon a liberal supply of other food 
with il, it becomes an important point to dctcrmifK whether cows 
will cat hot swill, and cold meal or grain, at the same time. The 
exjienenteof Long Island dairymen seems to indicate that success in 
this direction is doubtful, and prejudicial to ibc supply of milk as 
well as tu tlie health of cows. 

Suiementi hai'e been made from time lo time that distillery- 
waste conL-iint .alcohol and fusel oil. and that these alcohols have a 
bad eilcct upon the animali. This b an error. Both alcohol and 
fusel oil .-ire separ.ited from the waste as completely as possible; 
and my an.ilyses h.ave failed to reveal more than mere traces of 
either. 

Sensational statements have been made ttut lite tails of cattle 
fed upon this food atrophy and fall off. This statement is based 
upon the results of anii-pleuropncumonic inoculation seen in such 
siables. From the prevalence of pfeuru-^neumonia among caule 
fed upon this hot feed, the owners have lor years resorted to 
a clumsy method of inoculation, in the tail, with a slice of dis- 
eased lung. In A consiilenible number of cases, srptictrmia re- 
sults, neeessilating an amputation of the tail, Tlie loss of the 
tails has nothing to do with the food. 

When cows are kept most of the time in stalls, and fed upon 
this hoi food, they become feverish. The temperature usually 
ranges from 101,5° F. to iols" F. This muM be regarded as an 
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unlKalthy tcmprmture, and no ccm that has a {>eTSisteni tempeniture 
of loa* F, can give a vfhotcsomc milk. 

The comlilions and meihod* here set forth arc those that 
almost universally prevaUwJ on Long Island when this food was 
used : and the milk, which 1 have Analyzed, and which waa Mcrrcd 
to in previous numbers of this journal, was produced under ihcK 
condiiions. 

The chemical features qI the milk wtiich are most marked, arc, 
ihe strongly acid re-action, (lefirtmcj- of (:H and sugar, and nrrat 
excesK of easrine or curd. So marked were thesf feature*. Xh.H 1 
was able lo iilcntify swtU-niilk pruduced under thciic conditions. 

That such milk is a dangerous food for youn>; children, 1 have had 
abundant clinical evidence. The lough, hard curd praduced in ihe 
stomach by this milk is enltrely too much (or the digestive powers 
of ci'cn healthy children, and passes undigested, iniiatin; the in- 
tetllnal mucous membrane throughout ti« entire length, giving rise 
to intestinal catarrh, inflamm.itor^' diarrhcca, or cholen-infanium. 
Occasionally ihe curd formed in the stomach is too large and firm 
to pass the pylorts, when the child passes into rapid collapse and 
death, unahlc 10 rid the stomach of the masA either by vomiting or 
jnirging. Krmcitics, under such circumstance?, ore of no avail. I 
have seen the iamc effects, in a somewhat less degree, produced in 
adults who u'cre not disturbed by a pure, wholesome milk. 

I think we may accept it as demonstrated, tsl, that fed as it has 
always been in this vicinity, distill cr)'-stnll is »n unfit fond for 
tnilch-cows. as it deleriorales the health of ihe cows, and produces 
unwholesome milk ; 3d, from the difficulty of perfectly eonirolliriK 
the manner of (enlin^, ii b not warrantable for any sanilary .tu- 
ihonty to recommend it a» a food for niilch^cows : 3d. it has not 
jrci been proven that it can be succeJwfully fed in conjunction with 
other wholesome food ; 4ih, the laws now in force in this and other 
States, forbidding the sale of swilUmUk. are jusiiliablr. and should 
beenforc«d, E. H. BaRTLEY. M.D. 

Bioakljrn, Jnlj >). 

In answer to yours of the 13th, t have read the papers and re- 
ports on dbiillcr>--5will milk published in Stirittr. and. En my judg- 
ment, you harp fumi^l^ed reasonable eiidence of ihe unwholesome- 
tiess of such milk as a general fact. 1 mean where distillery-swill 
cmtstitutes the chief food oT the animals. 

F"rom the verj' nature of the case, complete proof and absolute 
demonstration hy direct, full, and conclusive espenracnts cannot be 
had : so wc must rely on such evidence as b a«'ailablc, the same as 
in so many other sani!ar>-(]uc«ions«*herc the deductions have to be 
derived from a great mass of cumulative evidence, each single fact 
in which is incondujive. 1 have thercfoi'e only lo suggest thai you 
continue the recording tif facis as ihi- only av.iil.-iblc way cither of 
arriving al jusi cnnclusiiins ur of convincing (he jiuhlic of the truth- 
fulness of the conclusions. 

1 know of no conclusion in sanilation so well established that 
men may not be found to deny it ; and. so long as disiillcrj'-swill 
milk docs not kill or sicken all who may use any of it. there will 
probably be ]iersons who deny that it is harmful lo any. 

The correspondent in Seiertte tA Im\\ it (p. 46) fails to find "poti- 
tive evidence " of ■' any ill effects of swill upon cows fed with it." 
On the other hand, lie aAserlA, x> if on^" pusitivc evidence," that 
" the ex'ils attributable to it arc Urgrly. if not enitrely. to he ascribed 
to the unsanitary' surroundings of the animal*." I hardly know hnw 
comprehensive and sweeping he intends this to apply. It would Iw 
unfair to charge him with asscriing that the almost universal 
disease in distillery stables, (he emaci.itlon, the lax bowels, the loss 
of teeth, the short lives in tuch stables as di^linguiiihMl frftm those 
where h.iy and grain are the chief food, and the " un.'ianitary sur- 
roundings of the animals" m these stables, as a nde. should 
be merely curious coincidences, and not due to the feeding of 
the swill Itself, His language implies all this, but surely 1 can 
harrlly believe that to be hb meaning. 

Some supplementary statements, however, are etjuatly positive 
niid equally striking. — the proposition " that lactation in a dairy is 
not a normal process," and thai he regards the conclusions (if noi. 
indeed, the facts) given by certain chemi«s and phyhicians. regard- 
ii^ the nature and digestibility of the curd of »wiII-milW, as on the 
whole unvrorlhy of conl«lenre. 

If you can convince a few orphan-aty turns and foundling-hospitals 



that it would be an innocent and harmless experiment to feed halt 
of their children on distiller)- swill milk, and the other on grass-and- 
grain milk, and eoniinuc thb experiment for several years, on differ- 
ent races of children, in different localities, some of the swili-milk 
stables to be kept as clean as other stables may be, by some process 
not yet announced, and carefully record and colUic all the results, 
ihe question would thett be settled, in the usual acceptance of tbu 
term. 

Until some such plan for *■ positive evidence " be secured, I sug- 
gest that you work at ihr method of cumulative evidence which has 
been so rich in conclusions and beneficent in its results in otlicr de- 
panmcnts of sanitary science. Wu. It, Brewer. 

Ncv Haicn, Cooa.i Julr I5j 



State Interferenee. 

Co Pits of .Sr/Vfl/^ cont.iining two of the articles on State in\S^ 
fcTcncc hare been received ; also your note asking opinions respect- 
ing them. 

I am glad yoti undertook the investigation, and wish it migbt 
have called forth more elaborate replies. It is a subject which 
ought to be iivorked up carefully for all the States and fur a period 
of years long enough to show the working of tendencies. 

But. so far as Ihe facts you have prcMntcd go, 1 see very little 
which will not be found upon the statute-books of England, which 
is generally known as the classic land of laiuea /aire. The pro- 
tective system involves more serious interference with private con- 
cerns than almost any of the new laws. Our legislators, I admit, 
are ignorant, and moved largely by party or private interest ; but 
that is the fault of our political system, .and is connected with the 
c»cntia1ly commercial character of the people. The social ques- 
tion is upon us : we must have laws regulating competition to a 
certain eslent, The danger comes, not from the tcndenc)- towa/d 
such regulation, but from the cliaractcr of the men to whom legis- 
lation i<i intrusted: hence the necessity of civil-service reform, of 
higher political education, and of a strengthening of the moral tone 
of the people, H, L, Osgood, 

Shan Beach, Conn., Juljr r%. 



Tornado Fore*, 

Mh. E. B. GARRtATT has a communication on lomado power! 
your issue of July 33. in wliich he complains of the " disposition, on 
the pan of writers on scicniilic subjects. . , . to sacrifice co4n> 
mon-sense reasoning and pivliable facts lo profound but Im- 
probalile theories." and then proceeds lo explain tornado energy 
as due to electricity, and not to wind. To support this view, 
he makes the stairmenl. fin.i. (hat "moist air is one of the best 
known conductors of clcciricity ; " and, second, that the "earth 
is ihc great restrvoir fur the electric fluid." It might be worth the 
while for Mr C^airiatt to assure himself of the truth of his funda- 
mental principles before hr applies them on so large a scale. There 
is not (lie stighiesi experimental evidence that moist air is a con- 
ductor at all, much less " one of Ihe best : " and as for the earth 
being a reservoir of electridiy. every thing that k known ahout 
electricity negatives the idea. 

Again : it is implied that electrical energy is more destructive 
than other kinds, as if a definite quantity of it could do more work 
ih.in an equal quantity of other energy. He also speaks of "the 
dccinc lluid." Thne quotations show that he has no practical ac- 
qu.iint.incc with what physicists call ' electricity : ' thai he does not 
understand the l.iws of its generation, the conditions of its trans- 
fcrrcncr. nor its (juaniitaiive relation to other forms of energy ; and 
therefore, to quote Still further frtmi his article, it Is '" uns»tLSf:ictory 
and worthless from a pmeticat tcienlilic standpoint." 

A. E. DOLBEAR. 
CollcBi Mill, M*!,*., JulT %%. 

Annren. 

iol Robin's Nesi'. — The ten-storied robin's nest mentioRiri'lo. 
Sfitntt of July 23 IK indeed a remarkable affair. It is tltflfTiniW 
ual for robins to build a new nest on an old one. although tl some- 
times happens. I have seen a number of two>storied ncsis, and 
one ihiee-siorie<l one, but such nests are nre. J. A. Allen. 

No V«>k, July >«. 
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BOOK-NOTES. 

— The Froehcl Society offers pntcs (o ihc 
amcMiiit «f iMrni)' gruinca* for the bcM essays 
on the Ifillowing suhjeci : ' The Elhkal 
Teicliing of Frottxl. as galhcrcd (rom his 
Wiitkv' The competiiton is rtprn to all the 
world. EsKtyv must be iwnl in not later 
than ihc fir^t of November, addressed Froebel 
Secretary. Office of Journal of EdncatioH. 
86 Fleet Street. London, England. Each 
csuy must hear a motto, the riAine of the 
writer being enclosed in a seixir.tle tcalcd 
envelope. It is proposed to award a fint 
ptiie ol fifteen guineas, and a second priw 
of Bvc guineus ; but it will be Ml lu the di»- 
cretioo of the judges to award the whole sum 
to one essay, or lo svithhold one or both of 



the prizes, if. in their jitdginent, the cotnpo- 
siltons are not of sufficient merit. The judges 
will be Ihe Rev. R. H. Quick. Prof. J. M. D. 
Meiklejohn, and Miss Snell. The essays 
must not exceed in length five Ik^ges of the 
Jearmal of EdutatiffK (nttddle type), i.e.. 
7,500 words, The first pHie essay will be 
]>uhKshed in ilic Journal. 

— The Johns Hopkins Unnersity. B.illi- 
more, has in preparation a complete facsimile 
edition of 'The Teaching ol ihc Twelve 
Apostles." The text will be accompjinied by 
critical notes by Prof. J. Rendel H.irris, and 
its Usuc may be expected in October. 

— It hu been discovered that there exbts 
no unifonn collected edition of Alexander 
iron HiiinlKiUlt's worLis. It took Dr. Wegener 



upwards of thirty yeais to collect dl hts 
writing, which he generously presented to 
the CeognphJcal Societj* of UcHln. 

— D. Apploton & Co. will publtsh early 
next autumn ^ guide to noutbcm California, 
prrpued by Dr. Waiter Lindlcy of Los An- 
geles. It will contain maps, and be fullf 
illustrated. Tliey also have in preparation 
■Wraihcr.a PofiuUr Ex|>ositionnf the Nature 
of Weather Changes from Day to Day,' by 
the Hon. Ralph Abcrcromby; 'EvoluUon io 
its Relation to Religious Thought,* by Prof. 
Joseph LeConte ; "Our Herfdiiy (rom God. 
Lectures on Evolution," hy ihe Rev, E. P. 
Powell; 'The Education of Man," by Fried- 
rich Frotbd : * The Natural Resources of 
llie United Stales," by J. H. Palton. 



JULY A GOOD MONTH. 



July is generally considered a poor month for sub- 
scriptions to periodicals. This July has already proved 
one of the best for Science. The low price and im- 
proved form begin to tell. 



FILL THIS OUT AND MAIL TO 



Stitnt* Club-rale* (ta »s< tciiiitun6«>> 
1 lubva, I /T.. .,■•,**•**«««..••••«,■.,■ % s-s* 
> " I yr....,.,i,,,,,>>*,, ,,■•.,.,. ^4* 

I " I yr. Loa 

4 " t yr. wuoa 



Enclosed find ( 



N. D. C. HODGES, 

47 Lafayette Place, New York. 
for which mail Seutue for one year from 188 to 



Nanfi. 



Addiwa. 



Si|)>ed, 
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n^s*" 



Morel's nsw apparatus for 
treatment of Consumption 
by gas enemata (method of 
Bergeon, Lyons). 

Tliii Kpptniu hat bwn uwl by lin. f. Soli* Cofaen and E. T. Bnien of (hit City Biid in the PhiU. lIo>>piul wltb veiy salUfaclorjr ramlu. 
Wr h*<e po<i«aiion of and liavt carclull; examined llic orieiDal apparatus, and car guarantee cbai ihe appaiatiu fumishtd b^ tu is U 
perfccl as ihe nii^na) in evcrr tctpecu 

Wc ar« pTcpartd lo oScr the apparaiai completr hi $10.00. 

A« the demand foi tbew it vety B""> <>"'? i*i'>*c *•><> ord<r early will b< supplied prumptly. 



ng, — Appamu* Iw iniKIinnt nl Caihonk Acid Uu, dc. 



JAMES W. QUEEN & CO.. 



Manufacturers of Medical and Scientific Apparatus. 924 Chestnut St.. Pftila. 



DLUE 



t?*.d b^ thnq.&n<1i of PmT^lB^I M viffr^turm J 

Mil MMh.nln onttifll [-« unit. lu luiTn 
MaanwMa liif <iT ]niitst.-<rinipTlnrutla (**ry ' 

R-mi'iYih«f ili.i t rtE ONLV GENUINE 



1600 



RUSSIA CEMEHT CO., Sii?,VS6i.^^: iHtn 

Tlti-Mi icliicfl urt' iiud 111 Itin )l(itlllMnnlaii IuhUIuIv 
•t Wni>hiii|rt«u («r »11 IM wurk of auHuiUaB aimvl- 
monit— bjr itia Oorvminou t ArwiuUi and DwpamnMit 
BnlMliigB, bylba Pnllnaa faaacafJarCo., MaMiii* 
llamllo UTKan and I'Lauo Co.. aud tor UiouNuida of 
firat-o;aa* manulainurera and maebamea urniugliaal 
tbt) world, for oU klndn of Ouawork. Proiioiuiced 
STRONUESr ADIIESIVR KNOWN. 8otd lu tin t-Ana 
for niacJiiuiIcw itml MiMMarB, uiil Id IkhUvb (or 
faiiilljr iiMi. 'llin UiMI quauUljp aold IjbIvfsii Jkil, 
IHW. an<l Jan., inc. In all paria of Ibe world 
Moouuiod 1« orer V muJOH wnruth Ba nuri> and 
Mt Uia nmuraa LaPag*"* mad* enlr br Rcnu 
CUSXT CO. 



The Week 

OCCUPIES a position in Canadian 
juurnalism that can be fiili;d only 
b)' a pciiodic^il aLlc through iu ccinnec. 
tioni; to fumifh literary matter of [he 
liighctit quality. It is the organ of the 
bcsl thought of ihc country, containing 
varied and able discussions, fron a thor 
oughly independent standpoint, of po- 
litical, scientific, theological, literary, 
and social questions by eminent Cana- 
dian writers Current evenis are care- 
fully brotight into locus and impartially 
dealt widi ; [he chief articles on topics 
of general interest apncaring in the best 
Engli>h reviews and journals arc pre- 
scn[i;d in a CDinprehcnsive thotijjh 
abridged form ; anil special correspond- 
CDls in Li<ndon, Paris, Washingfrn, and 
other centres furnish Irequcni Ictler.'i to 
its c-oluninK, No'iceK of local m.ilters 
of importance, of musical and dramattc 
CTcnls, book reviews, art and liicrary 
notes, are also regular features of Thk 
Week. 



Ooeyaat . 
Elcht BDnth» 

Four moBlha 



TERMS: 



C. 6UCKETT ROBINSON, Publisher, 

S Jonian St., Toronto, Canada. 

Sample copies free on application. 



THE GHRTRVDE BABY SUIT. ~ A 

• full diracnpimn of tHi* Kinipiti anil de^ir^bU reform 

\t\\\ \i'W iievty-VnrrL tihf^nrip n<>u- tiring in ea(«i3-i^i*plv 

rajijcmc uf bnili mnihc-r »m1 chiUli vu publulirid in 
ilAiiKi'tJ-'n. Hn. 1^, tc^ethet ^tlli A tupplement of 
□diEcTDA, Fcicc. i\ c«ni<« 

BA^HUQD PUHL|(iKINrp CO.. 



TILESTON k HOLIINGSWORTH, 

64 Federal Street. Boston. 

Mniiufat infw* o( Fine Book Papers for let ■ 
icr pnrsi. and cut priming. Tlic ailetition rt\ 
pti'MKhcrt and priniera if called to our Ivory 
FiDisfa (no glo») napcr. A boon ta biudiniii 
men, rcflirctiiii; no iWilincElan injunuufc la itic 
ey«i, Approrcd an^ used by the beat eduta- 
tianal publiahcTs in the cooniry. 
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UHll'E 

While U> move, and mate in three tnovca. 



Seltnrt Ctub-rata (in an* mBktance}. 

I •ubMt. ■ jt, 9 3.ya 

9 " I JI. 6.IM 

% - lyr. e.M 

4 " • y- 1O.05 

$S,oo will Ik paid foi any aitUractnry pu»le 
cftpable of being prini«d ia black and wliile, 



The an»w<r to pufcle in laai Dumber will be 
pobliihcd n«xi week. 



N, D. C. HODGES, 

47 La/ayctie PUc«, Nev York. 



THE CELEBRATED 

FRANK B.CONVCRSC^ 




BANJO. 

ManufActur^d by John F. Stratton. 

40 Malilaii Ltmo. NEW YORK. 



MAGAZINES All/D REVIEWS!! 

Complete mh of all Iha Indina Mxiuinet and Renawa 
uxd Iwii ntimbcni of uticial ihouund perloillcak, fOr 
■tie HI low r<!«i, Full ^1h of S,.umf. «th« baissd 
Ar unbound, ar odd vohiAicmJ iBumhvn tit^jilinl S^^ 
fcrlpiloiu talicii un (amnhlc lerni* (ai any pcilbdicil 
«ilner Ameriun ar forv^n. AAdn^u 

THE AMERICAN AND FOREIGV UARAZINE 
UtfUT. 47 r>y .IntI, K=w VorV Cll^, 



MAP-MAKING. 



All publishers or others de- 
si rl ng to have maps made, 
either from relief plates or by 
lithograph, should write to us 
for estimates before placing 
their orders elsewhere. Any 
work entriwted to us will be 
carefully made under the super- 
vision of our geographical edit- 
or, Dr. Franz Boas. 

N. D. C. HODGES, 

Publisher of Scterue, 
47 Lafayette Place, 
New York. 
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KlFTH VmH. 

Vol. X. No. 23$. 



NEW YORIC. AUGUST 5, |8«J. 



SixoLK Copiu, Tn Cttrtt. 

|t}.5» fE*. YMAM, tn AOVAHCI 



Owjiigbt. m, bvTmBctsvcsOoMrurT. 



I U lt*v York PiwM]aMHKMaa44IU« HuJ.lbMM. 



Editorial . . . . . 

Unfuriunate Indonrment «f the Bioir Bill by ihc NfttiiMt«l 
Kiliicaiioital AtMciailon. — Oil on TioublcJ Waten. 

The Montana Industrial School for Indians . 
Tbe New Jersey Teachers' Reading-Circle 

C. £. iieUney 
Exploration and Travel. 

Piejcvaltky'i Jiramcy^ in Ccnlral Ams 

Health Matters. 

Mcslth in SchoBli ..... 

Bue-Ball Playem ..... 

D>)fhih«r>.k eairicd by Ike Cook .... 
Tjrpei 0/ Bteatbifig ..... 

Mental Science. 

(tooii Aiid U<tl TtMpcr ..... 
It Genint UnivenaJ? . . . . . 
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Book-Reviews. 

The PlHMtrei <A Life 
Home SAniUiion 
The New EducaiMMi 

Notes and Neire 
Letters to the Editor. 

T cm p«mt cc ■ TcacLi Ei|; 

AudoliOD'tUniTc 

Four Lai]p SoDtb Afiicta DiamDndi 

P»n propMacMU* moaculi raoilUtk 

Cantc of ConMnnplion 

Technintl KduciuioB 

Diiiiltery-Swill a> ■ Food Ua Mitch-Cows 

QiKlIn and Answers 



D. S. Afartim 

Ctdfgf F. Xutn 

Idanhard Stejmgtr 

ifmry /. B*tP^itek 

Jt. H. ri$tr,um 



^Ae Science Company, Publishers^ 4 J Lafayette Place, New York, 

London agent: G. E. Siechert, 26 A/'w^ William Sf.., Strand. 



TO TEACHERS. 

When a change is desired in any book you are using in your cla-sses, advise us of the fact and 
team what we publish on the subject, our prices, terms, etc. We are glad to send our BRIEF 
DESCRl P'lIVE LIST to all desiring it. to send sppcial circulars giving detailed descriptive no- 
tices of any books about witich fuller information is desired, or to send sample books, at nominal 
prices, for examination with a vietv to introduction. Books so sent are returnable if not adopted. 



WHITE'S INDUSTRIAL DRAWING REVISED. 

The most important series of its class ever issued. The Alphabet of Manual Training, com- 
plete in 18 books — each complete in itself ; requiring no cards, exercise books or manuals. 
The set sent, as soon as issued, for examination on receipt of $1.50. 



EVERY PUPIL IN PUBLIC OR PRIVATE SCHOOL SHOULD POSSESS A COPY OF ONE OF 

Webster's School Dictionaries, 

COMPRISING 

WEBSTER'S PRIMARY DICTIONARY. 
WEBSTER'S COMMON SCHOOL DICTIONARY. 
WEBSTER'S HIGH SCHOOL DICTIONARY. 
WEBSTER'S ACADEMIC DICTIONARY. 



IVISON, BLAKEMAN & CO., 



753 and 755 Broadway, New York. 



149 Wabash Avenue, Chicago. 
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MACMILLAN & CO.'S NEW EDUCATIONAL WORKS, 



MACMILLAN'S ELEMENTARY CUSSICS. 

NKW VOi.UMK. 
EASY SELECTIONS FROM OVtD IN ELEGIAC VERSE. 

AtrAH^cd And «dii«d nith Nalcs. VoeabulanM. and l^K«fCi>rv in 
I.ntin VcneC(nn|>«i(ian. By Hxrbhht Wilxikson, M.A. iSmo. 

MACMILUN'S FOREIGN SCHOOL CUSSICS. 
m:w voli;me.s 

WILHELM TELL. Schausi>irl vnn Fri«<liich Schiller. Wilh an 

lli'>«itri:il lutridiictlon and No:« lj;r <J- K. Pasmaciit. iSmo, 

U> cent»- 
SCHILLER'S WALLENSTEtN. Part 1. Ow Lac«r. With 

liiuoduclion ani Natc» by 11. I). Currntu.L, H.A., P.R.S. 

I Sim. if} cenly. 
MILTON'S PARADISE LOST. B«ok* i nod 9. Edited wilh 

IniroducI'iMi nnrl N'iil<>» hy M MxCMILLAN. B.A.. Prokuor of 

I.ngic nnd Muni Philuui'i'tif . (■Iphmslan.rCollfgc. Bunitiay. 161110, 

(10 c«iit«, 

CLARENDON PRESS SERIES. 

NF.W V01.UMK.S. 
THE MENO OF PLATO. With I.itioduttion and Notes by St. 

Gkok<:k .Stolk, M.;V. 161110. 60 ceni"- 
T. M. PLAUTI CAPTIVI. Wuh Ituroducilon and Note, by W. 

M. t.iNDsw M.A. lOino, 60 ccnii. 
ANGLICE REDDENDAinr, Exiract* Tot Un<icen TnmsUtioii. 

For the U>e of Middle XTid Hi|;lici Fonni. Sdtctcd by C S. 

JcKRAM, H A. Second Serin. i6ino, JJ e*'''*. 
ELEMENTARY TRIGONOMETRY. Dy ilie R«*. T. Roach. 

M.A. iimu, }■ !<)- 

PITT PRESS SERIES. 

NKW VOLU.ME. 
HERODOTUS. B >i>k Vllt., 1-90. <Affemititim ind SaUmJi.) 
With Inifo.luction nnd Noiei hy E. Shuckbvbou, M.A, :6BtiO, 
90 Mnit. 



NEW BOTANICAL WORKS. 

[PimusHED n i HK LI.ARItNUON I'KESS. OxroaD.] 
COMPARATIVE ANATOMY OF THE VEGETATIVE OR- 
GANS OF TIIC rilANEKOUAMS AND !■ KKNS. Uy Di. A. 
DtB\KY. Vrjftisor in the Univcnity o( htrawlmrg. Tr*iiJl«tcd 
•nil AniiotBiciniy P. O. Bowrr, M.\., K.L.S., audi) H .Scott, 
M.A. I'h.D., P.L.S. Wuh 241 Woodcuttand an Indent. Kayal 
Sw>, h.ilf nior"ioj. l5.;o. 
OUTLINES OF CLASSIFICATION AND SPECIAL MOR- 
PHOLOGV OF PLANTS. A mm- E^ttMo/ Satki' TextH^i 
of B«taity. Biiok [I. By Dr. K. Goehei^ Prurr>S(>r(n ilit; Univer- 
iily ■■( KoMuck. TrJiiilattd by H. E- V. t.nrnKiT M.A-. and Re. 
viied by Isaiic Bayky ItaUour, M.A , Shoardisn Profcti^xM of 
Botany m ilic (Jnivcivi:y nf Oxford. With 407 Woodciilii. Royal 
8vQ, half morocco. J>.3(. 
LECTURES ON THE PHYSIOLOGY OF PLANTS. By 

JtILIU« VOS SACtlS. rniiijli.lr.i bj- H, MaitViall Watd, M.A., 
'.L.S., Fellow of Cliris-t's C«ll«g«. Cambridge, and I'roleuor ol 
Botany In tht Koretlry Sctiool. R. I. E Collees. Cooper'* Hill. 
Wiib 4SS WoikIcuIi Rayal 3ro, hntf mornccn. %i. 
*(* Th«M Ihrac Mirkt an iiHeaiLci] \>f Pmlcuar J. vtin Kncht la lupcneil* hi» 
Trrl.KHt 1/ Brtany. ihe Hei>nd •dillDO ol tht aulhapu»d Kntttih innilattAa ul 
w^Icb wu paUlltlied in iVii. Bnil which 11 1> ocl pinyMnl tu npiict. 

COMPARATIVE MORPHOLOGY AND BIOLOGY OFTHE 

FUNGI. MVCEIU/.A, AND BACIlvKtA. Liy A. I>K UakY. 
Profe»»or in ih« Linicenity ol Straisburg. Auth«r>icd Engli«h 
Trantlnlian Ijj Henry K. F. Gamiiev, M.A., Rensed by luuc nay- 
Icy Balfour. M.A.. M.n.. F.R.S.. Sherardian Prof»wor of Botany 
in the Univettny of Oxford. With iqS Woodcuts. Rvyal St», 
half moroccci. ts.SO. 

LECTURES ON BACTERIA. By Dr. A. Dr. Rary, Prafenor 
in llic Unii-cciily of i:lnii3(>iirg, 'IViailatcd by tl. E. V. Gaintcy, 
M.A, Crown Svo. iVtarly Krany, 

EXERCISES IN PRACTICAL CHEMISTRY. Vol.1. Bk- 
tncnlary Eifrciie*. By A G. Vkhvon IIarcourt, M.A., and H. 
G. .Madas. M.A KrviHcd nnd cun^id«ritti1y enlarged by H. G. 
Madan, M.A,. Stieiice Mail«f U Eton Colleue. Founli Kduion, 
rcrived and much enlar[[ed. Ciotvn 8vo, cloth. %t.tn. 



lifAC.VrLLA.V &• CO.'S lOMpUlt Caiahgttt ef B^MtaHomat Wvrla tmlicdjing tht EJitcaHonat PubHtationf e/ Ox/ofJ and CamMtfgt 
Uidveriitiet in the weit-tnoo'it "Clarmion Pritt Siriti" ami "Pitt Pmt Serin." lent fire by mail l» Teathfrt »h appti<^ti«». 

MACMILLAN & CO., 1 12 Fourth Avenue, New York, 



TEXT-BOOKS IN MENTAL AND MORAL PHILOSOPHY 



PSYCHOLOGY. 

liy James McCosh. D.D., Lt..D., President of Prince- 
ton Colle(;e. I. — The Cognitive Powers, 1 1. — The 
Motive Powers, j vols., lamo, each $r.5«. 

The fir>l volume contains an analyvin o( ih-t opcrat.ont of ibc leat«s, 
aixl i>( 1 ii'ir rrldiioti lo the intelleetuiil pri>ccK«e(, and dtToCet consider- 
able space t>> a dUdr<«inn of ScR.e.peicepIion. frnm Ihe physinlogical 
(id«. acci'm^ati^d )'y np|>ropriRia cuts. The second volitme cuniiRues 

: fiibject with a diicumuu of the power of ili« Conscience, Emotions, 

J Will. 

V'Thlt Inok i« written in a clear and airople *t]rle : it breathe* a sweet 

and winiiinE *piril '. and it i* implrcd by a nabte purpoic. In tlictc 
tespecii >t is a model of witai a tcit bo^k thotild be." — FiofcfKic 

WlLU\M Pf W, IlvriF. .vf RinviLiiri C'-Hrj;'-. 

ELLMtNTS OF PHYSIOLOGICAL PSYCHOLOGY. 

By George T. Ladi>, D.D., Professor of Menial anil 

Moral Philosophy in Y«le University. With Numerous 

Illustrations, i vol., Svo, ^.50. 

" Mis eiu'liii'in and hi* broad mindcdnru ate on a par with each 

other ; and hii vnliimc will prob.tldy. fo( many ycira to come, lie Ihe 

■land.iid work of r«fccenc« on the tubjcci."— Pr<>(. Wiluaji Jamks. In 

Tkt i</»ti<m. 



ELEMENTS OF INTELLECTUAL PHILOSOPHY. 

A Manual for Schools and Colleges. Uy N»ah Pur- 

TEK, D 13., LL.D. 8vt>, Sj.oo. 
Thin is an abfi'lccmcnt «( the nuthoi'i " Human Iniellect," contain- 
ing 1.II the maiicr neccwary for um in the clau-room, and hat been in- 
troduced a« a Icxl-baok in Vale, Dirimnulh, Bowdoin. Obeilin, Uatet, 
Hamilnn, Vnauir, and Smith College.) ; Wenlryan, Ohio. l.chigh. and 
Woohirr Untcer^iiiei, and m.iiiy othei colte)^c?i. academies, notmil. and 
high sclioi^lv 

ElEMtNTS OF MORAL SCIENCE. 

THEORETICAL AND PR.\CTICAI.. By NoaH 
Pokier, L),b., LL.1J. 1 vol., Svo, $13.00. 

Tliin ireaiise ii intended primnrity for the uie of colle^F axd univcr- 
rity itudent*. and is prepared with eipecial lefercnce to ihe cia*i-room. 

" It hat all (he diaiincuithing mnrkK of the amhor't work on ' The 
Human InlcUci-'l.' iu fall and romprvhrnBiv? in lit trcaimcnl, dnling 
1ai|;ety wilh cuirent (>i■cu^^ll>'tt. and voiy naiuinlly ToIIowk ii ns i lext- 
bookforihccla't-fOKim.'' — E. U. Kobin&ox. Trtiiilcni Uiuwn Uiiivctkiiy. 

" Liki.- all the wiiiinti of iti iH^in^uithcd authut it i» copious and 
clear, Willi ninptc kchoUntbip and cemarkable in^i^lht. ami 1 am Kure 
■lint all teacher* of Morni Science will liiid it a valuable aid in llieii 



AN OUTLINE STUDY OF MAN. 

OR. I'HH HOlJY AND MINI) IN ONE SYSTEM. 
With llluTittativediatfram:^. Revited Etiition. i>iiio.$i.75. 

This work i< oil an eiiUieIr new plan. It pieieiilv man in his unity, 
and \\%s leveral f iculiiei and iheir rcaiiunx ate ao |ire>en(ed to the eye 
ia llluntalive diagraiiit a> to he readily apprehrndcd. 

•' For over ten ycart I have made ii a icxthonk in ihc tentur cU«s of 
l*il!i scL'iol. It A. I think, ihc i^tcaietl and mv.t utcful of the liookf of 
Ike (jce.lcKl of our .\mer>can cducalon, aitd it dettined to do a gieat 
Work ill forming n<>i only Ihe Ideal but the character uf youth cviiy- 
where."— Urn. A. C. ARMSTaoNC. Principal o( Hampton Instiiute. 



tn»triii:ii(>n>.~' — Jut, Hit H. Skrlyi, Ptcildent Amhcni Collc^. 
By MARK HOPKINS, D.D.. 1.1,.D., tale P>e»i<l*i\t of William* C»1t*c*. 

THE LAW OF LOVE, AND LOVE AS A LAW; 

OR, CHRISTIAN ETHICS. lamo, 31.75. 



ThU if detigned to fallow the auihor'i "Outline Siu<ty of Man." As 
ila title indicates, it it entirely on eipoiilion o( ttie carditiai [.Kicepl of 
Chri-iimn |ihd»i>uphir in hirnioDy with nature nnO on the baaiiof reason, 
Like ihc trtaiite on mental phiio»ophy, il i> adapted wi'h unusual iikitl 
l<> Cilucalinnal uici. It appears in a new edition, which hiiibren in part 
rewtilten in cmlei to brinj! it inio cloier TeUtion to his " Outline Sludy 
of Mtn." of which work it ii leally a coniinuaiion. 
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tr 15 CRXATtv 10 be recited tlmt the NniionKl Educational 
Aasadation. iil its recent mcrttng. gave its indorsmiriil 10 the so- 
callrd Biair bill, makinjt provision for national aid to scfaooU in Ibc 
various Sialr^ and Terrilories. This mcjLsure has liecn before ibc 
public long enough to obtnin thoroi^h dt«aiutn« ; and the ofrinjon 
of the Ur^c majurity vl inlclligcnt citiims is, that in effect, were 
it ever i-nacird into a staiutv, would be prmieknis. The measure 
has been not unjustly sljkd a 'bill to promote mrndicnncy.' It ia 
a bill to impair the self-reliance, and discourage the eame*t effort*. 
«f large poniona of the roni 111 unity. We have lately taken occasion 
to call the attention of the readers of Stifnte 10 the alarming in- 
crestM of paienialiaiii in legislation in the various States. The bill 
in question is in a direct line with the lendenc>' toward paiemalism. 
We arc not among those who assert that the measure !h advocated 
in a demagngic spirit. On the oontrary. we believe it to he th« oui- 
come of a generous but mistaken intention to do good. We be- 
lieve the premiset on which its !>uppnnenc (use ihcir arguments to 
be false, as well as that the effects ihey predict will follow \\s enact- 
ment to be very different (mm what will actually happen. A reso- 
lution indorsing this bill was brought before the teachers at their 
recent annual meeting, and referred to the appropri-ite c<immitter. 
In cuurw of time this resolution apiiearetl, with \ number of others, 
in ilic ctmimiitee's re|)ort. and was adopted. We are informed that 
this was done as a inerc form, and that the committee's report waa 
adopted without any consideration, merely as a inattcr of courtesy, 
]( this i» so. it is no proper defence. If any teacher objected to that 
resolution, he should have made himself heard. But the record 
shows that no objection was made, and that the (csolulion passed. 
We repeat thai it i^ vcr\- unfonunaie that the association look such 
action. It will greatly lessen public confidence in its rcpresenuiive 
character. 

During the MOKTRS in which the tropical tornadoes are 
most frequent, the pilot chart issued by the Hydrographic OtSce of 
the N.ivy Department will contain reports of experimciils in the use 
of oil to lessen the force of waves during storms at sea. Tor several 
years it has been the custom of the office to print monthly on this 
chart a synopii* of the exprricnce of vessel captains in the use of 
oil : and the rr^sults have in a great many instances been very suc- 
cessful. It has had .inother effect also. It has stimulated invcnlon 
to prepare dciiices (or carrying the oil over the bows o( vessels, and 
has induced a number of dealers in oleaginous fluids to prepare a 
spvdal brand of oil for ilm purpose. The receptacle for the oi' 
which seem* to be ifie ntost UMfol yet offered to Tiavigaturs is the 
design of a Swede. It is said that the Briluh Channel llect. while 
cruising in the \icinity ol Copenhagen, were supplied with these 
funnel-shaped bags for distributing oil in Monnv The authorities 
at the American Naw Department have not yet admitted the valtic 
of the rxperiiiients. A Chicago concern has succeeded in perfecting 
a combination of tnincral and vegetable oils, which i;i said to be 
very cSeaivc for the purpose, and the Hytlrugraphic Office is ad- 
vised that il is being extensively carried by steamers on the Lakes 
during the prenent season. Thus fur there have been very lew re- 
poru of the effect ol experiments on the inland lakes. A new 
apparatus has been described in the Yacht. It rnn.'iiiits of a vertical 
cylinder with numerous small openings, which, by an automatic 
process, lets tlic oil flow out ;ts soon as the bow of the ship to 
which the apparatus is fastened plunges into the water. 



THE MONTANA l.\DUSTRIAL SCHOOL FOR INDIANS. 

Ix connection with the present movement to introtluce manual 
training as a factor in the common-school education, ii is valuable 
to make note of the testimony to its educational effectiveness dc- 
rivc<l from eicpenmenls in other Selds. Its intniducliiin into the 
colored schools of the South has been followed by iiioU benr- 
ficiul results, and wc now Icamof its success among tlie Indian 
tribe*. 

The American Unitarian Assodaiion it ono of the religious 
bodies of ihccounir)- which, since 1874, has had charge of the edu- 
cation of the Indians. Thb association has tyiminally been in 
charge u( the Ute«. The aitem|)t to establish an InduMrtal school 
for the Ut« (ailrtl, however, because of the frequent trmova! of 
the tribe, its opposition 10 all forms of civilization, and the lack of 
sufficient govemmem support. Mr. Henry F. Bond, the represen- 
tative o[ the as.<tociaiion, then turned hiH attention to the Cn>w 
reservation in Montana. 

The Crow tribe, which numbers about ihiny-five hundred, of 
whom about eight hundred are children of school :t.^ii. ha\-e ne^*er 
had any settled missionary or educational wxtrk done among ihcm. 
except a small government school at the agency. TIk Inbe had 
been originally assigned to the Methodists : but no work has been 
done by them, though they, as well as the Catholics, bave recently 
secured mbsion-sitcs on the reservation, which will soon be oc- 
cupied. 

The Crows have always been the firm friends and allies of the 
whites. They have resisted all overtures from other tribes to join 
Ihrm in hostilities, afwl liave .ilways been ready to take up arms 
ag.tinst Any tribe, e^'cn their own friends, who made war on the 
whim. It b perhaps for this very reason that they have been for 
so long neglected by missionary bodies, whose eFfons hate been 
directed to the Christianizaiioti and civiliiation ol tJiose Inbes from 
whom imt^t danger was to be apprehended. As a natural resull 
of this neglect, the Crows axe among the least ci\iliied of all the 
tribes. They cling to their wild ways o( life, and are reluctant to 
settle down to habits of industry. They are sensual anri immoral 
in their practices. But the unitvr«al testimony of the twelve agents 
who have been appointed to the Crows, in the last eighteen years, 
is that they arc docile, good-tempered, and not inclined to intcm- 
per.mcc. Hsarc most other tribes, and that they are f.iithfulty en< 
deavoring to adapt themselves 10 their changed condition. They 
have agreed lo take up allotments, and to build houses on their 
homesteads, and cultivate the ground. The governmcm has sent 
out farmeis with their families lo settle among them, and to insiruU 
them in agriculture :tnd the ways of aviliicd life; and the agents 
invariably spe^ik well ol their rcadineu to avail ihetRsctvcs of the 
facilities thus afforded. Nowhere would there seem to be greater 
need of mbsionary and educational work, and Mr, Bond decided 
thni here was the bm field u( labor. His decbion was approved, 
as were also the location selected and hu plans for the erection of 
an industrial boarding-school building 10 accommodate from thirty 
to fifty pupils. The site chosen was on the Big Horn River, on the 
matl-atage route from Custer Station iHi the Norlbem Pacir'ic Kail- 
road, distant «;ven miles, lo Fort Custer Ihiny. and the Cniw 
agency, on the Custci battle-ground, forty, miles distanL 

The commissioner of [ndi.in .iffairs also appro^'cd the location, 
and promised a contract (or Indiin pupils. The government will 
p.iy $108 annually lor each Indian pjpil taught and supported at 
the school. The annual cost of maintaining the school, with the 
full complement of lifty pupils, will be from $3,ocx> to $10,000. of 
which sum the government's payments will constitute one-half. 

The building is suttnlanliid and commodious, made of hewn 
Cottonwood tugs, on a stone foundation, having eighly-»x feet 
Ironiage. with wings running seventy (eet to the rear, forming three 
sides of a hollow sqiiarc. The gambrd roof gives a second story 
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tor ihe dormitoriei, ihus saving present eipcnsc (or KchonlronRis. 
which arc pbccd in the kiwcr story. 

At the time of the last report to the association, April 30 of the 
presenl year, the school was in ojivnttion with eighteen pupils, 
with a pruspcct uf having the full quota o( fitty w soon u its 
equipment in complete. 

Mr. Bond reports Ihe Crow chil*lrem ai the school as docile, a(- 
fectiDoatc. intclli(;cnt. and happy under their new surroundings. 
The)' arc quick to learn, and intcrcsiw) in thecr studies and in their 
occupations. Tlicy are to be taught, under ihc conitact with the 
Indian Iturcau, the variotu industries which will iit them (or the 
duties of civiliicd life. One of three Irays who h-icl run away, and 
who. as the ringleader, was refused permission to return. ofTcrcd 10 
submit to punishment if only allowed to come back. 

An interesting feature of the work at this school is, that, o( (he 
six teachers and ofliccTs in charge, three sire Indians who have been 
students at Carlisle and Hampton. 

It is intended to add a kitclien, blacksniilh-shop, carpenter-shop, 
and slaughter-house. The slaiighier-houw is a necessary adjunct 
of an Indian school, in order that the Indian boys may be taught 
how to kill animals for food mercilully. and also how to cut thein 
up scientifically instead of hewing and hacking them at they 
now do. 

The curriculum is no! yet completely sYstem3itji?d. but probably 
half the time will be given to industries, and half 10 the schoolroum 
exercises. The industrial training will include black smithing, car- 
pentry, (arming, and butchering (or the boys, and house-work, 
sewing, and cooking for the girb. The outlook (or the school 
seems excellent, and. if the hands of the teachers are upheld by 
sufBeient funds, an excellent work will be accomplished. 



THE NEW JERSEY TEACHERS' READING-CIRCLE. 

The results of the first year's work of Uie New Jersey teachers 
in the reading-circles call for the highest commend-Hion. anil indi- 
cate a thorough organization and faithfulness on ihc part of the 
members. 

The plan of organifaiion. and methods of work, should lie known 
in every State : in fact, the Board of Control in New Jersey is glad 
to inform other reading-circles ol its successes and methods in re- 
ciprocation for information kindly sent when their organitaiion was 
in its tnciplency. 

The committee on constitution sent to all the Stales in the Union 
hating reading-circles, then numbering thirteen, and received much 
iniormation which greatly aided them in fonnulaiing their report. 
The result was an organiiation differing materially in some essen- 
tial points, and yet containing good ideas from many States. The 
features that have contributed 10 its success arc the following : — 

i. rAf BMfd a/ Cca/ra/. — The election of this hoard was 
peculiarly fortunate. It consists of four ofticcrs, the State superin- 
tendent being president, and one director from each congressional 
district, ihu.-; affording complete repreieniaiion. The work of the 
board is intrusted to the following committees ; i. Finance, a. 
Course of Reading and Books, 3. Circulare and Printing. 4. Cer- 
tilicaies and Diplomas, j. Local Management. A great pan of the 
aucoess of the circle is due to the laat-namcd committee. Its 
duties are to supcn'isc the work throughout the State, appnini local 
managers, instruct them in the work, encourage the formation of 
local circles and the enrolment of memlwrs, hold meetings of man- 
igcrsand meriibcrs, send spcakcfs to county associaiiona and in- 
stitutes, and keep uj> the interest and enthusiasm in the State. 
Another vcrj* important part o( the work «( this committee, which 
has contriliLitcil very much to the success, is the intimate communi- 
cation with the locil managers in cities and counties, which is 
carried on by the sucn-tar)-, Mr. B. C. Gr^ory of Newark, who has 
done more woik than all the other members of the Board of Control 
put together. He is an indefatigable worker, an accurate statis- 
tician, a (kilful organuer and administrator, and an enthusiast on 
reading-circles, being a Chautauquan. and the secretary also of the 
Chautauqua Teachers* Reading- Union. This tribute is due to Mr. 
Gregory, because the New Jersey circle could not have attained 
such success without him. 

The committee on local management divided the State into dis- 



trletSv to be supervised by the members of the board. By this 
means Ihc work was easily pushed and encouraged. Wlicre the 
best results have been attuned, much credit is due to Ihc county 
su|)erint en dents who have co-operated with the committee io 
spreading information and encouraging the local circles. Where 
work lias been done, it was well done. Unfortunately there are a 
very few counties where Ihe county 8UperinIendenTs arc dead cdu- 
<-ationally, and the committee have not had lime yet to push their 
work. 

Another very important work of this commtliee has been the 
district mretingfi. Soon after the circle was organised, meetings of 
city and county managers were held in four central places for ihe 
purpose of giving instruction and (or conference. During the last 
spring another series of meetings was held in six central places, 
when all members and friends of education were invited. At each 
meeting an address was gii'en by some distinguished educator, in 
addition to the addresses of the chairman and secretary and the 
repons ol local managers. These meetings resulted in much good 
in unifying the work and cementing the bond of common inter«i. 

The duties of the other committees are essential, but do not 
come into relation with the organization. 

II. Thf County and City Boards of Managm. — The duties 
and responsibilities of the local managers, city and county, are 
very important, and the success of the work depends very much 
upon them; in f.nci. no success CA.n he looked for except through 
them. They mutt enrol members, mcouragr meetings, and keep 
(he work moving. They must arrange progrimmci, direct the 
methoii of reading, and keep up Ihc enthusiiism. 

III. /■*!*/.<«■<</ C/rc/cx. — Experience shows that the work can- 
not be successfully carried on without meetings .and local circles. 
It is ImiMssible for the majority ol teachers to pursue a course xA 
reading alone. They need the inspiration of numbers, a proper 
comprL-hension of the matter ; and the (ulle*i appreciation of it de- 
pends upon discussion, analysis, and amplificatian. The cities and 
counties that show the best results have maintained regular 
meetings. 

IV. Tht Count c/ Jieading. — In niaking the courses of read- 
ing, the Board of Control, appreciaiing the needs of the teachers, 
provided professional woiks, embracing Ihe history, principles, and 
methods of teaching, and rending of a general ctiaractei'. including 
history and literature. The books arc arranged in groups, which 
enables members to select a purely pnifessLonal course or one partly 
professional ; but no selection can he made by the omission ol a 
single cducaiion-il work. 

The object of the reading-circle is to induce teachers to continue 
systematic study in IhMe lines, and it has put into their hands some 
ol the best educational literature available. The courtc is attrac- 
tive, entertaining, and inspiring. 

The second year's course is now being read, and the third year's 
course has been arranged. Both provide lor professional and 
general reading. The popularity of the course, and the success o( 
the work, may be seen by the (.act. ih.ii. out of .about 3,2joteachers 
in the public schools of the State, the secretary reports 1 ,980 mem- 
bers of the reading-circle. The State superintendent says that its 
influence is being felt in ihe remotest districts, and that it has 
created a greater interest in education than has ever before been 
known in the State. C. E> Mklenev. 



EXPLORATION AND TRAVEL. 
Prejevsltky's Journeys In Central Asia. 

Up to the last few years, our knowledge of Central Asia was ex- 
tremely deficient. Though in the middle ages many iravellcis 
crossed the arid highlands of Mongolia and Tibet, among them the 
famous Marco Polo, though numerous reports on the routes fol- 
lowed by the Chinese silk-caravans exist, the geography of ihat 
region was actually unknown. It is onlyof latcyears that scienlifrc 
travellers succeeded in entering Central A»a; and among them 
Prejevalsky, the Russian general, is most prominent from the extent 
of his journeys and the vatu.ible results of his expr.(lilions. His 
most imporiant discoxery is thai of the ntoun lain- range connecting 
the Nan Shan system with ihe western Kwen lAicn. which feeds 
the Khotan and Varkand Rivers, He proved that the Kwen Luen 
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forms one enormout tyslera tiircichin^ from the Pamir Ptateui 10 
wMtem Qitnn. Its mosl norlhcm range i» formed by the Tajfui 
Dabon. ihc Allin Tajjh, and Nan Shan. It was on hissccoml jour- 
ney, in 1876, ih»l Pre)e»'aJ5ky explored this region. He advaiKcd 
from Kuija on the Hi, which he deKrribes as the moat I(vi-elydi«rict 
oi Central Asia, crossed the Tun Shan, and descended to the oasis 
of Kuzshar, on the Dagrash Kul, Here Se turned M>uth. and. 
after having reached the Tahiti. rolla\«-cd it until he reached the 
famous I,ub Nor <Lakr I.o1m. ffe slated Ihc remarkable fact that 
ihe wnicm pan of this Like, which ha» no ouilei. contains fresh 
waicr, — a (act whJeh he verified on his founh expedition. He 
concluded (hat Lob Nor is a reedy lake of no grent depth, sur- 
rounded l)j' fiat «hore4. the hawni of prodigious numbers of water- 
foul, and inhabited hy a few hundred human beiiigs, whose habits, 
lenemcnlt, and nuxic of life. re«etnble those of the pntnitive Uke< 
dwellers. The casicm pan of the lake must Ik: snll. «s it is an 
inland lake, and all the matter contained and diKS<rived in the waters 
of the Tarim is carried into it. 

Hij most important discovery here was thai a hij^ chain of 
mountains, the Altin Tagh, rises almost precipttously from the 
southern shore of ihe laki- to the limit ol perpetual snow. On his 
fourth expediljon he curnpk'tcd IIicm: diaco^cties by that of the 
h^h chains of mountains forming llic western and southern ttound- 
arics of Tsaidam. 

He had eiplured (hi±> saline marshy district on hifi Rr^ journey. 
1871 -73. and thence had vLsiie<l tMrihern Tibet, with the inlenlion 
of visMiiig IJvwa : but when aliout fii-e hundred miles from thtg 
pUcc he was compcikd to turn hack. 

The same region was the goal of his third enpcdilion. Well 
supplied with fundh he Marted from Zau.in. In the ([ovemmeni of 
Semi pain tinsk. His party numbered thirteen all told, ten being Cos- 
sacks. They iravctlcd along the south short: of Lake Urungu, and 
ascended the Ul>-ungur. The natives of this river and its chief 
(ribuiary, the Elolgun, are Tar||rute-Kalmuks, whose kinsmen, in- 
habiting nonb-wesiern Dzungaria, arc the descendants of those 
Kalmuks, who, driven out of their campinK-grounds by the Dzun- 
gars, migrated to the hanks of the Volga and Ural, and in 1770 
suddenly dcporletl, lo the number of four hundred and sixty thou- 
sand families, and ai last settled on the lit. 

Pre)evaUky crossed from the Ul)-ungur to the eastern continua- 
tion of the Tian Shan. and. passing the plain of Barkul, be at laM 
anived at the oasis of Hami. which he describes as remarkably 
ptroduclivc. Com. vegetables, grapes, and melons are grown there, 
the last being of such exceptionally fine flavor as to be considered 
worthy of being sent to the Couri of Peking. It is a place of the 
highest importance, as it commands the chief roads frotn China lo 
eastern Turkestan and Diungari.-i. From here, roads lead to the 
cities Mtuaied .ilong the northern fool of the Tian Shan, and .-icross 
the deseit of Gobi to Sha-chau. on the upj>et Huhin/ir. This o.isis 
is situated at the fool of the Nan Shan, which is here a chain of 
mountains only twenly-sevcn miles in width , ihough farther cast. 
near the Koko Nor. it attains far greater dimensions. Still farther 
«*st, in the province of Kansu, the mnuntains arc covered with 
dense forests i but near .Sha-chau it is a sterile, treeless range. Yet 
the highest parts possess a saragc grandeur, with their summits 
towering show ihc main axis, their precipices, snow-covered peaks, 
and glaciers. 

The expedition now entered the plateau of Tsaittam. — an ex- 
panse of salt m.-irxh and clay Hats dotted with lakes, and elevated 
about ten thousand feet above the sea. The level and desolate 
character of this country is shown in Fig. 2. which u repnstJuccd 
from J-f Tour du Mmtde. 

Another characteristic feature of this region b shown in Fig. I, 
which has been taken from the same journal. Around the 
shrubs and bushes masses of sand and dust are accumulated by 
the wind, and thus in course of time a small hill is formed, 00 the 
lop of which a new shrub begins to grow, Von Rkhtbofen's re- 
searche^i show that the masses deposited by the wind are distrib- 
uted over a wide area in Central and Western Asia, and that Ihe 
form of the surface of this region is principally due lo the action of 
the wind. 

Tsaidam forms the first terrace of the plateau of Tibet. On Hs 
franhcm arvd southern sides it b enclosed by the branches of the 



Kwen Luen. while the spurs of the Nan Shan form its eastern limit. 
The southern part, which was formerly covered by as extensive 
salt lake, is extremely ierel, while the northern section is higher and 
hilly, and is composed of a barren, sandy ground and saline 
marshes. The inhabitants ol this regioo are Mongols. Their 
principal occupation is stock>raisiiig. In summer the herds art 
driven 10 the mountains, as the lowrr pans of ihe country swarm 
with insects. On account ol the great dislancr of the agricultural 
districts of China, and the dil!iculty of obtaining grain, the inhabit- 
ants till the soil to a limited extent. As ihey are frequently al- 
tacked by the Chara Tanguts and the Cnlyks of the river Mur-usu. 
they fortify certain parts of their camps and villages, in which ibcy 
defend themselves from their enemies, whose predatory excursions 
are said 10 be permitted and sup|>orted by the Chinese goremor. 

Though the inhabitanU of Tsaidam received Prejevalsky well, the 
oalivc princes, acting doubtless by otxlers from Peking, refused 
him both guides and provisions : but at length he succeeded in 
starting on hts way south. After they had passed the Shuga and 
Baian-kara-ula Mountains, the difficuUics of travelling increased 
greatly. Their guide, who had only once, fifteen years before Prcje- 
valsky'i journey, traversed thai country on his way to Lhasa, did BOl 




Fi^ 1.— 5<»n-Hiuj. 

krMw the way, and the caravan had to select the way according to 
their own judgment. They juceeeded in reaching the Napchitai- 
ulan-murcn. where they found tracer of caravan camps, which as- 
surB<l them that they were on the right road, Though it was only 
the middle of October, the weather turned cold, with continued 
snowfalK and their camels and horses could find nothing to cat. 
Thus, under great difhcullict, they succeeded in crossing the Koko* 
shili and Dumbure Mountains. Having reached the valley of the 
Mur-u9U. they struck the track taken by the Lhasa pilgrims, and 
ascended the river. Bui soon the track was lost again : and. after 
having deposited part ol the load in a tacke. the caravan proceeded 
southward, and crossed the Tangla Range by a pa»s which, though 
16,700 feel in height, is only i.ioo feet above the valley of the Mur- 
usu. an<! has a very gradual slope to the nonh and south. The 
eastern continuation of this mountain- range is proh.ihly the water- 
shed between the Vang-lsc-Kiang .ind ihc rivers of Farther India; 
but we are far from having a suflirient knowledge ol the compB- 
caied river-systems of this region. H is even still doubtlul whether 
the Nap Chu is the upper course of the Salwcn as represented on 
our map, or of the Irawadi. as some authorities on the geography of 
Farther India suppose. Prejevalsky now reached tlie valley of the 
San Chu ; but here his further progress was stopped, as the Dalai- 
Lama did not permit him to enter his territories. So hr was com' 
peUed to return, though only one hurtdred and fifty miles from Lhasa, 
the goal of hia journey. 
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Theretultsof thi«^umeynre confirmed AndsuppJemcnied by ihe 
obsenatioiis of the Fundii A-K. who visited Lhasa, and, continu- 
ing hk journtr^' l.-iiilin north, reached Ts-ildam. 

In ii!S4 and 1885 pMJcvalsky accompliihecl his rotinh journey in 
Tihci. FroTi) Ki»chui he went to ihc Chinese city of Sining. cast 
ol the Koko Nor. Having arrived in tsisicrn Tiaidam. he left all 
hi« superfluous b&j^a(fc under the charifc of seven CosMcks, while 
he And his compnnions. n party of fourloen. si.irtcd 10 explore the 
sources of the Mo>ang-Ho, which is situated in a pl^lirati from 14.000 
10 ]S/>00 feet in height. Tnivcllinf; south, PrcjcvaUky crossed the 
divide brtvrern the Hoang-Ho and Di Chu, ihe source of the Vaiig- 
lBe-ICiar>g, at a height of 14,500 feel. and. on entering the tiasin u( 
the Di Chu, cAine to a country alpine in its character, but without 
loiests. possessing, however, a rich and varied herbaceous flora. 
From here he returned to Tsaidam. and, turning west, made the 
important discover)- of the 'Valley of the Winds,' which {^dually 
rises to an ensy pass acniss the T;^U2 Dabiin Mounlaina. leiiding 
to Cherchen. This pass, and the route from Sha-chau along the 
foot of the Altm Ta^, were the caravan routes tised informer times 
in the trade beiUTCn Turkestan and Chin.-i. From here he paid 
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another visiit 10 the Lol> Nor, and then returned to Russia by way 
of Cherchen, Kiri.i, .ind Kholan. 

Our map shows the ijiiportani results of these journeys: but be- 
sides this, other recent researches have been made use of in con- 
structing the map. The sources of the Irawadi and the adjoining 
ports show Colonel Woodiliorpc's explorations. The mi rtli -western 
part is from the Indian Trigonometrical Survey map of Turkestan, 
but corrected accordin;f lo the recent Russian suri-eys on the liamir 
and the adjoiniii>; tej;ion». and lo ihc auneya of ijit: Afghanistan 
Bouitdary Commission, as far as tlicy have been published. 



HKALTH MATTERS. 

Health in Scbeoli. 

The Medii.'al Society ol the State of Ne*v York voted at tis an- 
nual meeting to distribute liflecn hundred copies of the essay of Dr. 
A. N. Bell, on ibc physiological condition and siiniiary reitiiiTcnients 
of school-life and school •houses, which received the Metriit K. 
Cash prize at the annual meeting hekl in Fehru.^ry. These addi- 
tional copies arc intended for the school-odicers of the State, and if 
read, and the adtice therein given is put into practice, much good 
will result. The essayist opens by calling attention to the plasticity 
ol every living oi^anism duriuK the early period o( its exisicncc, and 
to the liability of causing constitutional weakness, or even a dts- 
easMl stale. i( a young person of originally healthy constitution be 
subjected for a considerable period to such injurious physical con- 
ditions AS tend to produce a mo<lification of type. All the phe- 
nomena of maintaining a living existence are accomplished by the 
process of nutrition. The parts played by respiration and the blood 
in this process receive due aticnlion from the essayist ; and the 



nen-ous system, including the brain, is concisely described, both as. 
lo structure and function. 

In speaking of the age at which children should be sent to 
school. Dr. Bell says children differ greatly in their powers of resist- 
ance to injutious intlucnces, 4s do adutta, though incomparably 
more susceptible to them; hence lo fix upon the age at which 
school-life may be cumiriL'nced involves the consideration of the 
kind of school-life as well as the adaptation of the child. The fir»t 
and central fact 10 be constantly kcpi in view in conducting school- 
life is the pl.iKtic properly of the chiUI's mind. T^ii.i fait being al- 
waj** upp<^rTno«, healthy children, at the age of about seven years, 
may safely begin to learn the al|)habct. spelling, and figures, on the 
kindergarten system, givmg them not more than two or three 
hours' application d.iily, with not less than hall of the time, at equal 
intervals, for play : provided, always, the sanilan- conditions ol the 
school-room arc duly rcgardetl. At the age of about ten >'cars, 
systematic education may be commenced ; l»u[ up to the age of 
puberty, the school-time should not be more than six hours daily ; 
and no child should be required to devote more than half of (he 
time of school-hours lo study, or more than forty minutes at a lime 
to close application ; and no recitation or blackboard exercise, 
which imposes the greatest exerlion of the mind, should be longer 
Chan fiflven minutes. The education of the senses, .md the tfcst 
kinds of gj-ninaslics for school, are conBidcred <^uilc at lengtli. 

There is one puint upon which Dr. Bell lays great stress, and wr 
aregralificil that he does so; that is, the punishment of a refractory 
pupil by his detention Iron^ play, or keeping him in after sehoot- 
hours. He says that Icacheni and others who favor the keepmg-in 
system must be very .iLiiietficittl iih*er\'ers of children, not u> have 
learned that let deprive a child of play ie an exceedinglv poign.tnt 
punishment, ^onc that afHicts and grieves his minil n»i only, but 
frtqucnily Slits up hi-ii worst passions. Ucsidcs. kccping-in is frc- 
(jiiently coupled with an extra task, or 'till the lesson is got.' 
Surely, nothing could be belter calculated 10 create a repugnance 
to study, and stimulate obstinacy. Moreover, 11 sometimes uuolvcs 
the loss of a meal, or, at least, a pastpaneitient of meal-lime, to the 
derangement of digestion and injury of health. In every atllludcof 
the case the system of kccplng-in as a punishment is bad ; worse, 
even than corporal punishment, and, like tt, should never be prac- 
tised except in extreme cases. 

In the portion of the essay devoted to the school-house itself, the 
site first claims attention. In dealing with Ihis subject, the essayist 
says (hat the ground air is liable 10 be impregnated with emana- 
tions from all decomposing material : and instances are by no 
means lacking to show ihat schools exposed to such dangers 
have frequently incurred severe epidemic^ of wliooping-cough. 
measles, scarlet- fever, diphtheria, and typhoid-fcver, and arc con- 
stantly liable to pneumonia, catarrhal and diarrheal diseases. In 
speaking of the materials which should be selected lo be used in 
building school -ho uses, Dr. Bell refers to the eKamination of various 
kinds of stone which was made with reference to Ihc choice of 
building-sione for the British House of Parliament in 1839. It was 
then [uund lhat (he .'ibsorpLitm ot watci for one hundred lulunics 
of rock wa.i in the following pro|K)rtions : in three »iK:cimens cif sili- 
ceiius liincsloneii, 5.3. H,;, and 10.9 : three o( nearly pure limestones 
from oolite, 18.0. J0.6. and 31.0. in all the e-xpcriniciits the air was 
removed by first placing the specimens in water under the vacuum 
of an air-pump. Krick. under the same process, will ahsorh from 
(en to thirty volumirs of water. The tcniilation. wactning, and 
sewerage of school-houses arc concisely and intelligently discussed. 

In speaking of the saniur>* suneiUance which Ls so essential in 
every school -system, Dr. Hell's testimony is of great value. His 
experience as a member of the Board of Kducntion in Bruuklyn en- 
tities him to speak ex catkedrd. He says. Ihal, constituted -.\& our 
bo.irds of e<IucaIion are, with few exceptions, though there may be 
some nicmhcrs who arc physicians, it is impracticable 10 secure 
competent sanitary supervision under ihe direction of or sulwrdl- 
nate to them. Tliey Are generally divided into committ<:cA with 
Special charges, — on sites, construction, healing. veniUation. 
health, etc.; and on school -houses, with the special sui-veillance of 
particular schools, severally, to the different committees. ,\\\ such 
conimitlecs ate exceedingly jcalou; of their rights, and resist the 
interference of iheir fellows ; hence even inquiries are commonly met 
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as if TCtlKting intinuiilkint fif »boncoinings. It is nunifcH that no 
Mitilnry srrvice tmd<rr the direction ol *iirh a board can be elUcieni. 
Sanitary surmlliivce should Ihcrclorc be exercised by the health 
(Jquirlmeni o( cvcf>' city. (o«ti. county, or district, as ihc case 
nuy be, with that tpeciiil cire whkh the nature of the service 
demands. 

The essay, as wc have already said, is one oF great ralae, and 
we would recommend every teacher in the State to send to the 
teereUry of the Medical Society, WiUiani Manlius Smith. M.D^ for 
a copy. 

B.*SE-B.MJ. Pi Avr.RS. — Dr. Leuf contributes an article to the 
Affdjfo/ tiHit Surguai Kfptn-ttr on the injuric* o( base-ball players. 
The doctor is a player himself, and «pr.ik< Imm pcrMnnl ex(>erience 
as wrdl as (ram observation. He says tlial one of hb fini^ers was 
injured by a ball five times in one week, and that all his fingers 
have been injured at \ta*t once. Ht« treatment in to continue play- 
ing, and at every opportunity — cither in the strcd. in the office, or 
upon the field — to tirmly srasp the finger about the middle, itnd 
rub towards the lip. Under this treatment, the swelling, sliflness. 
andsorcncssdiminish. and after some weeks arc entirely gone. The 
most marked swelling of the hand, accompanied by great {uiin, can 
be best relieved by the application ol water as hot as can be bnme. 
the hand remaining in the water for an hour, the temperature being 
mainUinctl during (he whole time. Nothing will do m much harm 
to a player as to abstain altogether from playing hccxutc he has 
some trivial injury- or sore muscles. 

DiPHTHRRiA LARRiF.ii RV I'MK CwOK. — Ur. Jacol>i scnds the 
following letter to the health t>oard of New York : " Ann Uonndty 
is a cook. She was in the house of Licuicnant Reed of West 
Point. She went to New York to bury a child of hers, who died ol 
diphtheria at the huuK of a Mn». McKec, Nu. 337 West 43d Street, 
about May 20. About Icii ur twelve days ago »hc unp^tcknd a 

[.trunk in Lieutenant Recti's house, in the presence of his childien. 

ItHc boy is rccwcring from diphtheria : the ifirl, ol live years, died 
day l>eforc yi-strr day. The couk ha» disappeared from the house, — 
trunk aiul all, — ready lo unpack again somewhere else, and go on 
murdering. If that woman cannot be sent to the Slate prison for 
sowing death wherever she goes, c^m she not lie hunted up and 
stopped trnm doing inischiel ? " 

TVPES or Bkkatminc — Dr. Mays of Philadelphia has been 
investigating the reasons (or the abdominal or diaphragmatic type 
of breathing in the male and the <:osl;il type in the female. Tliat 
Ihere is a fundamental difference in the two sexc-t was observed by 
Boerhaave as long ago as 1744. Hutchinson seemed to think that 
it might be a peculiar rescnatiori against the period of gestation, 
vhen tlir ahdoinen cannot allow of so free a <lescent of the dia- 
Sr^m : and lit-ilay thiK iv regar(li;(l a« the r«ixon (or the differ, 
nee. It oc<urred to Dr. Mays that *n observation on the 
spinitiiry niovemrnis of fcinalcs of a wild race, who had never 
been subjected to thccotiMrictmn ptoduce<l by civili/e<t dress, would 
assist in solving the pmblrm. With thi^ oliiect in view, he ob. 
laincd permission to investigate the chest movements of the Indian 

I girls of the Lincoln Institution. The instniment which he em- 

"_iIoycd was a pneumograph of his own device, modelled somewhat 
after that of Paul Bert, ft consots of a pair of calipers with two 
long and two short arms. The long arms are applied to the chest, 
and the short arms extend bn'ond the pinion which Inruls Ihc tn- 
stniroent It^ethcr. Between the two short arms, and by iiwans 
of two nnall pinioivt. an air-dium is adjusted in vuch a way that 
tfae sl^htcsl mulion produces either a rarefaeitun or a condensalion 
of the air in the drum, whkh being connected by a column of air 
whh a similar ilnim c.xrr>'tng a registering- lever, the movements nf 
chNt are accur:it(-ly marked on a revolving cylinder. In ortler 
I produce a slight anfl imifom pressure on the walh oF the chest. 
the two long arms arc connected near ihcir union by a thin piece of 
elastic rubber. By means of this appar-ilus Dr. Mays examined 
the movements of eighty-two chests, and in each case look an ab- 
doniin-d and a costal tracing. The girls were partly pure, and 
partly mixed with white blood, and their ages ranged between ten 
and twenty years. There were thirty-three (ull-Uooded In- 
dians. Scvcnty-fivc ol tlie entire nunibcr showed a decided 
^MJominal type of breathing; three, a costal type: and In three 



both types were about even. Those who showed the cental 
type, or a diiirrgetvce from the abdominal type, came from the more 
civUitcd tribes, like the Muliawks lutd Chiptiewas, and were alhci 
one-half or three •fourths white ; while in no single instance did a 
fuU'blooded Indian girl po&M-Ks this lypeol breathing. From th«*e 
obser\-at>on« Dr. Mays concludes, that, so far as the Indian a 
coDCcmed, the abdominal is the onginal type of respiration in both 
male and female, and that the costal ty|>e in the civilited female ts 
developed through the constricting influence of ArttA arouiwl thr 
abdomen. It b very evident that the costal type of icspiratUiQ in 
the ci\iliied female is not due to the influence of gestation, as was 
believed by Boerhaave, Haller. and Hutchinson ; for the mfloeivce 
of this prucc;!:* obtaiiu aa much among the uncivilijcd as it docs 
among the civilixed people. Dr. Mays directs attention Id one 
result of his inves ligations which is well worthy of consideration. 
Wliat is the iiiHucncc uf such abdominal const rictioii, a> is pnu'- 
tLsed by our civiliicd female, on the respiratory functioa'i? lie aaks. 
Is ii dethmenul to health, or is it not ? If, as is shown by these 
cvpcrimcnls. interference with the motion of the diaphragm pr»- 
duces a compensatory breathing in the costal portion of the chest, 
does not this tend to antagonize or counteract the sluggish respira- 
tory movement of the lung apices ? Is there any intimate relation 
between this induction and the fact that proportionally, and oa a 
rule not without some exceptions, a less number of females than 
males die of pulmonar)- consumption ? 



MENTAL SCIENCE. 
Good and Bad Temper. 
' Mr. FraXCIS Calton, whose researches on t>K hereditary and 
Other charactcrislics of mental faculty have introditced science into 
subjects usually given over to ojiinioo. )>ulili&hcs, in the Fertnightfy 
Rfi-ifw for July, an analysis ol itatistics on good and bad temper. 
Sofnc time ago Mr. Gallon drew op an citensive series of fiuesiion* 
concerning the physical artd mental traits of families, and offered 
prices lor the most complete set of answers embracing the record of 
sc^enil gcnemtions. Fully reeogniting the sources ol inaccuracy 
inherent in such reports. Mr. L>allon has ingeniously lestctl their 
relial^litv. and is extremely careful not lo treat them In a nrare 
accurate manner than they justify. The ttaiiMics. embracifig 
descriptions of the tempers of i.^Sr persons, are suRicicnily ex- 
tensive to warrant the general conclusions which they suggest. 

■ Temper" is a ronveni*nt word wberewiih to describe that gen- 
eral complex of emotional traits which serves in common life lo 
rhstinguish personal characteristics that lead to sociability frmn 
those thai do not. Everj" one knows what it means, and, con- 
sciously or imconsciously, guides his social interemii^r accordingly. 
It is this tliai is most tangibly referred lo .ts the source of family 
feuds and social quarrels. Its varinbility .inil fundamental impor- 
tance make it difficult to describe. It is curious to rurie tluil Mr. 
<;alton has onlv lifleen epitheu for good temper, and forty-sta for 
bad. ' 

These are again groupe<l into five mam claa!»es, — mild, docile, 
fretful, violent, masterful: the three former predomtnaiing in 
women, the fd-o latter In men. The number of persons, however, 
in the two groups of good and bad temper, is about equal : one set 
ol data making it 4S gmd to 52 bad. and another 47 iu $3. There 
is likewise little difTcrence between the sexes ; hut what there is, k 
in favor of the gentler se.t, there being 45 Pvr cent of barf lempet* 
amongst them, and 55 (wr cent amongst men. Altogether 36 
per cent were mild in temper. 1 ; per cenl docile, 29 percent fretful. 
13 per cent violent. an<l 8 i>er cent masterful. 

It is curious to note t»iw welt the number of persons recorded 
good. bad. or neutral in temper coincides with what theoretical coti-ij 
siderations demand. Of 1,361 persons, 321 are described as good, 
343 as b.id. and 705 as neutral (most of the last not being described 
at all) : that Is. these observers unconsciously divide person* inin four 
equal classes, — good-tempered, bad-tempered, not decidedly either ] 
hut with more of a tendency lo good, and similarly towards the 
bad. This shows thai the line of average temper was plaecdwherc 
it belongs, with equal de^-iallotis In ehher direction. Another mark 
of reliabiHty b 10 be found in the i^ict that near relatives are spoken 
of as bad>icmpercd quite as unreservedly as more dbtant ones. 
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Whether temper is heredJiar}- is a question not easily answered ; 
but when ask*d ot couples in which both p.nrenta are good-letn- 
peretl. or both parents ttad-icmpcrcd. the answer is emphatically in 
the aifirmatit-e. 30 per cent o( the children of the former are 
spoken of as good-tempered, sni only 10 per cent as bad ; while. 
Wb r^ard to the children of the bad-lvmiiered, tmty 4 per cent 
arc giood^ternpeied. and $1 per cent bad. Similarly, by a method 
necessariiy somewhat arbitrary and not easily described, Mr. Gallon 
concludes thai in the ancestry' of );oo(l-tcmpcre<l persons, three )>er- 
sona of good temper will occurto iwo o( b«I temper, and v/ct wrsa 
in the ancestr)- of a bad-tcmperwl person. Apart Irom tlirect 
heredity, education and circumstances evidently aScct teinjjcr. A 
lartfc class of such Inrlucnces arc about us favorable to goad xt to 
had temper, and to tend to prodjcea variety of tempers. Another 
cla.«s of influences, typically illustrated in the case of a not unusual- 
ly docile woman bccnrnin>; very docile as the wife of a masterful 
husband, lendi^ to divide pentonii (and Ibis applies pirturularly to 
the off«pring) into di5tin<'t groups ; while th« effect of a prepotent 
ancestor may be working to continue one kind of temper chrough 
many members of the family. Mr. Gabon Unds. that, in 14 cases 
of 49, these domestic an<l soci^il influences are too weak 10 overcome 
the secondar)- influence in course of heredity, dthcr by the pre- 
polenl temper of one member or the general coflcurrence of temper 
in several. Kinally, it may be noted, thai, though to impoTtant and 
readily obscncd a trait, temper Is not a prime consideration in 
manlage, men ol each kind of temper about as frequently choosing 
a wife of one temper as of another. 

This research. (houKh necessarily not vcn' deftiiite, is well calcu* 
lalcd 10 bring out ihe great variety of lhi» important trait, and lo 
show, amidst this diversity, its tendency to continue its kind. 

Is Gemius Usivkrkal.' — The question, when asked with a 
due appreciation of the kind of evidence upon which it is 10 be an- 
swered, is by no means an idle one. To know whether the activity 
for which the world reseri-es its highest priies is dependent upon an 
unusual strength of mental capacity in all directions, or upon the 
acute specialization of one faculty of mind 10 the exclusion of any 
thing like equal developraent of other faculties, is certainly an im- 
portant ptccc of knowledge. Carlylc had no respect for a genius 
that could not be any kind of genius, and hit view is quile generally 
repealed with approval by persons with less right lo an opinion. 
This is a mistake of all hcio-wo [shippers. They e;iaggerate the 
abilities of their hero in all diret'tiuii% in which he had a M>mcwbat 
more than average gift, and also exaggerate the sliarc due to cir- 
cumstances in his development. It is easy to cite quite a lung liat 
of men eminent in more than one direction: but. as Mr. Sully, 
whose train of thought {GenlUman'i Magasimt. July. 1887; we are 
now repeating, well jwinls out, if we arc tatclul to cotinl only *uth 
kinds of eminence as imply markedly diffcient modes of mental 
power, and demand first-rate ability in each, the number of 
' double-firsti' it cnonnously diminished. We lind that polynathy 
has been mistaken for universal genius ; that Ihe puel-scientisl. for 
example, was a great poet, but only an average scientist ; and that 
the few eminent names that shine in several <lcpartmeots are de- 
cidedly eKCfjiiional, '■ True genius very rarely shows itself in more 
than one wcll-<Icfined tvgiun of human activity." That (his is due 
to a more or less innate fitness for that kind of activity in which 
greatness is won, is shown nut only by the fact that it is a marked 
characterisiio of genius to show a decided bent that overcomct all 
obstacles in the direction of future greatness, but also that often 
tentative excursions in various direciions tcsuh in failure, until the 
right activity is foimd. and succcvh follows. This conception of 
genius is in harmony with the little we know nf its physical sub- 
aliatum. " Universal genius is a biological absurdity," says Mr. 
Sully. Genius depends upon the abnomal development of a cer- 
tain group of brain- centres. Widely versatile talent is the outcome 
of a splendid, generally excellent brain ; and perhaps this is the 
clew to the tendency of genius to go over to abnormal one-siiletlness. 
while talent keeps healthy as an " enalted common sense." 



TlIK editor of Ptttrmann'i MitthiilMftgen is in receipt of a 
letter containing the news that Lupion Ucy b safe in Khartum, al- 
ttioug^ still a prisoner of Osman Digma. 



BOOK-REVIEWS. 
Th* Plfum/rts 0/ Li/t. By Sir John LtJRnocK. London and 
New York Macmillan. 16**. 

TilRBK arc in every age certain leaders of thought, who, by their 
successes already won. have gained for themselves the right to 
speak on topks important to the general culture of the age which 
lhe>* represent. In an age in whose culture science occup*C3 a 
place exalted far beyond what >vas ever allotted it lieforc. it is 
natural to find in the eminent scientist the spolcesntan of cultore. 
Amongst those entitled to such a distinciion. Sir Jnhn Lubbock 
stands amongst the first. The versatility of hb talents, the 
success with which he has utilised them In so many dircctian.s. the 
practical interest he has always uken in the doings of the nation 
to which he belongs. — all have conthbulcd to his wcll-mcrited 
fame. The aulhcir of the ' Origin of Civilization ' and of ' Pre- 
historic Times ' does not think it a whit less worthy to minutely 
record the doings of • ants, bees, and wasps ; ' and that, toot in the 
leisure hours of a Inisy parliamentary career. In educational and 
all scientific movements his name has always been prominent. 
Such a man is naturally often called upon to make short addresses 
of welcome or of congratulation on the many occuiions on which 
such are customary. ITieae addre^^e» arc here collected, atid 
make a ver>' pleasing volume. " Being myself naturally rather 
prone lo suffer from low spirits," says the author. " I hiivc at several 
of ihrse gatherings taken the o}>porlunity of dwelling on the 
privileges and blessings we enjoy." etc. 

Tlic changed conditions of modem life form the subject of many 
an essay. That these changes cause a variation in the order and 
importance ol the pleasuroi of life, goes without saying. This 
change Sir John Lubbock fully appreciates, and the liveliness of his 
little t>ook is beyond ([uestion. That much of what he Ntys is not 
new, will be forejteen : such a volume mu.M be judged hy lenient 
standards. If what ii said is well and pleasantly said, if it appeals 
to the good sense of cultured people by the liberality and nobility of 
the thought, it answers its purpose. It must cenalnly have been a 
privilege (o have heard these addresses : in the readii^ of Uicm 
many will find n ' platsure of life' 

Under the two titles 'The Duty of Happiness' and 'The Hap- 
piness of Duly' is advocated a scientifically justifiable optimism 
the practicjil r&iliuiliuii of which will be a universal blessing. The 
imporiance of liirr;iture in the lives of the people at large is repre- 
sented in 'A Song uf Books,' and in the much-disputed 'The 
Choice of Books.' The social virtues find their praises rccoid«l 
in ' The Blessings of Friends ' and ' The Pleasures of Home.* The 
practical problems of modern life are touched upon in the essays 
on the value of time, on science, and on education. The plea for 
science is a just one : it aims to dispel the notion that science is all 
drudgery, or all grossly and immediately practical ; the scientist a 
bug-hunter, and nothing more. The culture-worth of science, the 
educational value of its instruclions. are amongst the mosi precious 
treasures of our civiliraiion. The office of these in widening the 
mental horizon, in checking a n.irrowing dogmatism, in keeping 
alive a healthy communion with nature, can hiinlly be exaggerated. 
In the eitucation uf the future, science is destined lo play a still 
more important |>nrt than it does now. One may well join the author 
in the wi.-ih for a glimpse of a science- primer of the twentieth 
century. 

Homt SanitatfoH : A Afanual for Hamtketpert. By the Sani- 
TARV Si'iEJUiP. Cluh ol the Association of Collegiate Alum- 
na*. Boston, Ticknor. 16**. 

The Sanitary Science Club of the Association o( Cellmate 
Alumnae was organiied in 1883, for the study of home sanilation. 
Two years were devoted to genenil study and research before any 
attempt was made to extend the work beyond the ttntits of the 
club. Since that time the material presented in this little hook of 
eighty pages has gradually taken form. It conslxts of a series of 
Short e««ya on ihe different subjects connected with home sanita- 
tion, each of which is followed by a series of questions fcinnulated 
with reference to the topics discussed, and so framed that an af- 
firmative ."mswer implies a saiisfaetor}' arrangement of that part of 
the home, while, if the answer is negative, a remedy for the defect 
is suggested. These questions have been practically tested by the 
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iiirmlKrs of ihc dub in ibdr own home!), and hy other house- 
kecpcn. and have also been a(lo)it«l as the hasis of a c>nirsc in 
unitary sclcncr offered by the Society to Encourage Studies at 
Home. The ediiora of ihe manual arc EUcn H. RkhArds and 
Marian Talbot. 

In the introductory chapter the editors call atieniion to ibe fact 
that the hysicnc of the home is a subject of growing interett and 
iniportancc. As one of ihe problems of social and economic sd' 
ence, it i* beginning in reciHve the attenlion it may rightly claim. 
Tbc women of our counlr>' arc advised not only to follow the dis- 
cussions which an- carrinl on by sanitary ci)ngre»e&. boards o( 
health, antl other authorities, but by comliining theurj- with prac- 
tice, as few others can. (o aid in solnng tlic great questions which 
seriously afTcct Ihc inicrcsl!i of the home and the fainit). 

The object of titix manual i« to arouse the interest of hou»e- 
Iceepers in Ihe sanitary condition o( their homes i not to alarm or 
discourage them, but to urifc intdligcnl over^ht. and to indicate 
the points requiring investl){ation. the methods of examination, and 
Ihe practical remeflies. One of the most dangerous qualities of 
the unsanitary house is ihat it docs not always and at once produce 
a definite and virulent disc.ise. such as typhoid-fever or diphtlveria, 
but without doubt it slowly and insidiously causei ill health and 
general lantfuur, which incnipacitate for sustained effort, and to 
which women are e3|>ccially subject from their grcaiei confirtemeni 
10 the house. 

Householders arc reminded that it is not enough to secure right 
sanitary conditions: these muM be maintained. This can brst Ik 
done tlirough the eiemat vigilance of the housekeeper, who can 
thus, in a large measure, secure thctwoesseniiaUof a happy home. 
— good health, and Itsattendant.goud muure. The following motto 
should be the basis of her efforts: " Any invention intended to be 
a substitute for watchfulness will prove a delusion and a snare." 

The following arc the subjects dLscussed in the .succeeding chap- 
ters: situation of the houite. and care of the cellar: drainage and 
plumbing; ventilation; healing; lighting; fumishiriK ; clothing; 
food and drink. The i^ssays themselves arc eiccllent. and the 
questions on them are very |)ractical and suggestive. The manual 
also contains a paper read before the Association of Collq^le 
Alumna;, on sanitary work for women, by Annie T.. .Mien. in which 
some excellent advice it given to houtekenjicrs on t ariou« subjects : 
such as their relations to their serx'ants, the dangers connected with 
boarding-schools, and their duties to themselves. 

The concluding paragraph of this pajwr l-i as follows : " The day 
is past when sickness was held to be a direct interference of Provi- 
dence, as lelributi^-c punishnient. Pestilence, fevers, and wc:ikness 
ore, Indeed, penalties for sin, but it is the sin of ignorance. In this 
age of scienlific enlightenment, and mvention. and wide-spread in- 
formation, ignorance of the primary conditions of health and vigor 
b unpardonable. A knowledge of sanitary principles should be re- 
garded as an essential pan of every WDm.in's education, .imlobedi- 
cnce to sanitary laws should he ranked, aa it wa.-( in the Mosaic 
code, as a rtli>;i(iu5 duty." 

We commend this liiile book to housekeepers, and hope that it 
will have wide circulation, and proi-c of as much bcnclit to those 
without the membership of the Sanitary Science Club as it evi- 
dently has to those upon its tolls. 

7^ iVrw Education. By GF.ORCE H. Palmer. Boston, Little, 
Brown, & Co. i6*. 

Those who arc studying tlic many problems attending the de- 
velopment of our collegers and universities will be grateful to Pro- 
fessor Palmer o( Harvard for prcicrving in permanent form the 
three aniclcs which m.ikc up this book. On the appearance of the 
first of them in the Andir.'rr Review, some eighteen or twenty 
months ago, attention was directed to it as the strongest and fairest 
plea for the system of free clcctives in the college course, that had 
been published. It w:ls immettiaiely subjected to criticism and 
attack : and in the two other articles which form part of the volume 
before us. Professor Palmer replied to his critics. 

Professor Palmer takes pains to keep one tact, (undamenlal to 
the fair discussion of the Harvard system, before his readers; 
oamely, that the particular modes of choice now in use al Harvard 
' are not finalities. They are a stage, merely, in th« development. 



and it is to be expected ihal other and better svsleina will eventu- 
ally he found, both at Hanard and dscwbcnc. This conuderailon 
has tieen largely overlooked in the many discussiorts which have 
taken place, and omission to give it proper weight has prejudiced 
the Harvard case ver)' much. 

The peculiar strength of Professor Palmer's argument arise* from 
the fact that it rests on a phihisopliical and ethical basis. Il b not 
an appeal for conformity to a changing environment, although that 
feature is recogntied ; nor is it an tx parte argument for some pre- 
conceived system. Il starts from ihc individuality of the pupil, and 
demands that his will and character be trained, and that by the 
exercise of his own free will. — Ibi; ottly character-building that 
amounts tu any thing. Professor Palmer has aodiFliciilty in mak- 
ing out a theoretical case from this stoJidpoint, nor does he find any 
bui cumulative cndence for his system tn such facts as he cites 
from college-histor)-. It mcsl be admitted, too, that he has little 
trouble in uffscliing the objections raised gainst his ideal plan by 
most of his critics. He does not allude, however, to Professor 
West's analysis of President Eliot's report for i884-8s> which many 
pcraoHk regard as the most damaging crilicbm on the Harvard sys- 
tem that has appeared. We regret this, for Professor West s paper 
has had a wide intluei\ce : and ^ Professor Palmer could success- 
fully refute its concluuons, he should haie done so, 

Wc can Iwaitily agree with the pre.sent author in holding that 
eh.iracter-buiUling is the main objecrl of rducaiiiin. and that charac- 
ter-building is not mechanical, but organic. It depends, therefore, 
upon the pupil himself ; and habitual wisdom of choice can only be 
attained through freedom of choice. We ^igree also in holding that 
the elective principle has come to stay, and that it will never again 
be wholly absent from any successful college. But wc cannot con- 
clude so rapidly as does Professor P.tlmer, that unlimited election is 
the wisest s>'Slem. It may in time be proved to be so, but we can- 
not agree that il is prcn'cn to be so now. The danger ol abuse and 
Ihe tendency to over-specialiiation arc so great, that we must ask 
for some provbion to be made against them. Moreover, wiser 
heads th.'in ihuscof eightcen-ycar old boys know far better than Ihc 
latter what sorts of knowledge are essential, and what non-essential- 
We H'ould never urge a return to the old-fashioned inelastic course 
of study ; but wc do believe that the group system, modified in cer- 
tain details, is superior to a system of unlimited election. We be- 
lieve that under it there is found the freedom of choice which Pr»- 
fes:>or Palmer iiisLstS on. as well as the accessary Umitatioivj to the 
abuse of thai freedom by untrained minds. We would have it mure 
elastic ihan it is found al present: we would have a greatly in- 
creased numljcr of groups provided, but we would retain its funda- 
mental principle. As the free man must exercise his freedom with 
due regard to Ihe rights of his fellows, so the freedom of a student's 
choice must be limited by the teachings of experience. Professor 
Palmer himself seems to sec ihc fotcc of this p(»silion. for he says 
(p. 105), ■' Whenever 1 can hear of a group system, which like the 
old college has a place for the indistinct young man, and like the 
new elective college matures him annually by suggesting thai he 
take part in shaping his own career. I will accept the group sys- 
tem." Wc have confidence that such a system of groups wiH be 
forthcoming in due season, 

The remarks of the author toward the close of his volume ()ip. 
143-144. 149. 1 jo.!-/^) as to the formof instruction and the character 
of the studies during the two final year% of the college course, arc 
intensely practical, and we trust that they will be heeded. As to 
methods of collf^le leaching. Professor Palmer says. " RecitaUons 
pure and simple have serious drawbacks. They presuppose a ten- 
book, which, while it brings dclinitencss. brings also narrowness of 
view. The learner masters a book, not a subject. After-life pos- 
sesses nothing an.ologous to the text-hook. A struggling man wins 
what he wants from many books, from his own thoughts, from fre- 
quent consultations. Why should not a student be disciplined in 
the ways he must afterwards employ ? " "A pure lecture system is 
a broad road tc ignorance. Students are entertained or bored, but 
at the end of a month they know little more than at the beginning. 
. . . Personal sanction is wanted for every step. One who will 
grow wise must perform processes tumself, not sit at case and be- 
hold another's performance." 

He again strikes a telling blow at the crude courses of study 
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in niany colleges, whra he says (p. 149), " ElemenUiry studies are 
noi malurinf studies : they do not make the fibre ol a student firm. 
To studies 0( a solidifyiniE sort the last years should be dcxotcd, 
I should like to forbid seniors to i^kc xny eletticntiiry study wh^tt- 
evcr, and to forbirl juniors all exetpl philosophy, pnlilical rconomy, 
history, (in* Arts, Sanscrit, Hcl>r«w. and law. Under such a rule, 
wc should graduate more men whu would be first-nic m »oiih> 
thing ; and a man who is (irfil-rate .-it something is generally pretty 
good at any thing." 

Profrasor Palmer's forceful thinking Is tnteriiretcd by a lucid 
style, which add;. gre;aly to itt charm. No one interested in our 
Ameriean colleges c:in afford tc leave the book unread. 

N. M. B. 

NOTES AND NEWS. 

The 'Bibliography of ihe Eslcimo Language." by James C. 
Pilling, is the first of asen4--5of hiWrographicsnl Amrric.xn languages 
which will be published ns bullciins of the Bureau of Eihnolof^. 
A few years ago Mr. Pilling published a bibliography of Nonh 
American languages, of which a limited number of copies were 
iniotcd. The malenal has so rapidly increased in the hands uf the 
author «» to make n revised edition desirable. Wc consider ihc 
new (orm of the publication a grent impnvi-ement. as the division of 
Ihe material according to linguistic stocks niakc& the volumes 
handier. The arrangement of the material is ;\lphahelic. both the 
names of the aulhois and the titles of the works being given. Thus 
the findinf; of any desired maietial i» made ven- easy. Particularly 
valuable arc the cross-references given under the heading 
of "ttreenland,' ' Aleut.' :md other locilicies ur tribes, and those 
under the heading of 'grammar' and ' vocabulary,' as they eon- 
lain all material on these subjects. Mr. Pilling has comprised in his 
btblSography, books which contain only occuional rriit^rks on 
Eskimo tlialeciK in the text, though no connected nccounts of the 
language arc given. This m.^dc the compilation very difftcu!!. as 
the material of this kind is scattered over an enormous literature. 
Notwithstanding this difficulty, Mt. Pilling has liucceederl in bring- 
ing together an enormous amount of material. Wc do not think 
that many works of ^reat importance are omitted, though (he num- 
ber of works containing ri-marks on Eskimo di.tlccts might be 
considerably enlarged. Wc miss the important vocabulary of 
Rev. CastL- from Chrsierfield Inlet, which was published by 
Petitoi. Furthermore, the earliest record.'^ of the E^tmo language 
are older than Pilling states. In the description of the second 
voyage of Manin rrohishci-, which was published in 1577. we 6nd 
the name of a chief. ' C.tlchoe.' mentioned. In the 'Second Voyage 
attempted by Ma»tcr John D.ivis, with ulhers, for (be Discovery of 
ihe North-west Passage, in anno 1586,' which wis published in 
Hakluyi's. "Principall N.i ligations.' 1589. a brief focibulary is given. 
But these .irc slight defccis which are unavoidable in a bibliography. 
The \%'ork will be indispensable for the student of Arctic ethnology 
and philology. 

— The following is a list of the United States Coast aiul C'>eo- 
detic Surrey parties in the ticLd, or assigned to licid-duty, for tlie 
present season : Prof. George Dandson. primar)- ttianguUtion in 
southern California, and in charge of work on Pacific coast ; C. O. 
Boutelle. reconn.iissancc fvr Irianguhition to furnish points for 
Sliitc sunc>-, Minnesota: H. L. Whiting, directing work of State 
sur\ey, Massachusetts, and survey of Vineyard Sound, etc, ; A, F. 
Rodger^ pliysiciil hydrograpliy. 5an Diego Bay. ind topography 
south const u( California: G. A. FairfiHd. iranscuntincntal triangu- 
lation in Indiana : J. S. Laweon. primary iriangulation in California : 
C. Rockwell, topographical reconnaissance, coast of Oregon; W, 
H. DcTmb, tuixfgnjjliicil reeonnaissancc, Long Uland Sound : A. 
T. Mu«man. transcontinental trianguJalion in Ohio: J. W. Donn. 
topography. District of Columbia; C. H, lloyd. triangulation. coast 
of Maine; Charles Hosmer, topography, coiUtt of M.-iinir; C. T. 
lardella, topography. Long Island : K. ti. Halter, in charge Mag- 
netic Observatory, Los Angeles. Cal. ; Gershom itradford. triangu- 
lation in Massachusetts, furnishing points for Slate survey; H. L. 
Marindin, physical hydrography. New York Bay : William Eine- 
bcck, transcontinental triangulatiun in tJt&h; F, W. I'trkins, re- 
connaissance for tiianguUlion in Indiana; J. J. Gilbert, triangula- 



tion and topography, Washington Tcnrjtory: Stehnwn Fonvey. 
topography, southern California: O. H. Tiiimann. triangtilation, 
coast of Maine: F. D. Granger, transcontinental triangulation, 
Kansas: Edwin Smith, telegraphic longitudes. Western States; 
Eugene Ellicott. topography, coast of Maine ; E. F. Diekins. tri- 
angulation .ind topography, coa.sl of Oregon; W, 1. Vinal, survey 
Vineyiird Sound, etc.; J. F. Pratt, triangulation and topography. 
Washington Territory; J. B. Baylor, magnetic work. Northern 
States: C. H. Sinchur, telegraphic longitude*. Western States; C. 
H. Van Orden. triangulation. Massachusetts; W. C. flodgkins, 
tojwgraphy. District of Columbia: R. A. Marr. re-suney Vineyard 
Sound : J. E. McGrath, levelling New York harbor ; E. L, Taney. 
re-survey Vineyard Sound, etc. ; J. H, Gray, topography, coast of 
SUlnr. Prof. George Davidson is just completing a new edition 
of the ■ Pacific Coast Pilot ' (to include Ihe coasts of California. 
Oregon, and Washington Territory), about ciglit hundred pages of 
which have been rcoeiired at the Coast Survey office, ready for the 
printer. 

— The cible informs us that a letter from Emin Pacha dated 
Feb. to, 18S7. has been received. It seems thai the attitude of 
King Mwanga towards Hmin is far more friendly than some time 
»go, for Emin says that he hopes to make his retreat from his 
province by way of Un)-oro. If he shall have ^^ucceeded in doing 
so. Stanley will be too late ; but it is more probable that Emin, on 
hearing of Stanley's eKpedilion in Unyoro nr Uganda, will slay on 
Ihe Mvuian Nsige, and await his arrival, or will try to meet him. 

— We learn from TA^r Athittitum that the government rA India 
have undertaken a topographical sur\-cy of the nalin; states of 
Travancorc. Pudukota, and Cochin. The last sun'ty was made 
sn'enly years ago. Some of the mountainous tracts of Travancore 
and Cochin arc still absolutely blank, so that there will be much 
original work to he done. 

— Professor llelmhohz, says The Alheitirum, has been appointed 
president of the Kuraliiriufn of the Physical anti Technical Im- 
perial Institute, which \s. to be opened at Iterlin in t888. Dr. 
Werner Siemens, who laid the foundation of the ii^titute by hi» 
liberal gift, and Dr. F6rster. the director of the Berlin Obsen-atoiy, 
will also be curators. 



LETTERS TO THE EDITOR. 

',* Tht atttmSim t/ ttitttllfis mm It fuUtd tt tkt adranlant gftkt itrrftpfn^tmt* 
liliimMt >/^<:t%KC9/»rjU^/{iil frrm^llr *n rn^rd hri^ frftimimarj tutitn tif 

Witt hr /urmitkr/t /r/t Ij it my f-'T'/i^'ufftif ffir wr^mst, 

TAtrJ<lrr nilt t* ii-tif tr fuUii* tHf fiurfri etnitm^nX witM tA» chmrailtr </ 

C»rriiftmdtmU art TifnitttJ t* t* mt ^rlt/ »t ftnihU. TAtztrifti'i i$m.mnit 
tm aUrturt rt^uit*4 at prtt/ 1/ gord failM . 

T« mperancc -Teaching. 
MV attention has been called to the article on temperance, in 
,*«•/>«« of July 39. As evidence th.il 1 have given the subject some 
thought, I enclose you a copy of ((uestiuns used buit April hi the 
schools of my county, in which no refrrencr is made 10 stiniul:ints 
or narcotics. I am inclined m think that constant reference to these 
subjects may tempt same of that age to a trial, in order to satisfy 
themselves if the sensation is .is represented. General Grant says. 
" 1 know from my own eK|wrienre. that, when I was at West Point, 
the fact that tobacco in every form was prohibited, and the mere 
possession of the weed severely punished, made the majority of the 
cadets, mj-self included, try 10 acquire the hahit of using il." 

JNO. TEItnVSE. 

Hackouuuk, N.J.. Aug. i. 

Audubon's Grave. 

The: Audubon matter stands about thus : the great ornithologist 
is buried in an old family vault, not in the best or<ICT, at tlie extreme 
south-west corner of Trinity Cemetery, Only the name ' Audubon * 
over the door gives any indication, 

Some street alterations arc to be made ere long, which will cut 
close to this vault. An offer has been made by the trustees of the 
cemetery, and accepted by the Audubon family, to remove the re- 
mains. nvA place tbem in a plot (granted for the purpose) at tbc 
head of Audubon Ax^nuc. The movement now proposed is to 
raise funds among the ornithologists for a worthy monument ift 
mark (lie spot. The orphan grand-daughters are not able to do 
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much — perhaps any thing — lowsrdsit: nor should they be ex- 
pected to. It is a matter in which American nAluralists surely 
•houM be proud arul gLttl (o ^iil. It is intended to bring it before 
the American Assocution in some ft>nn. next week, and 1 should 
be very glad to have a r»t.<icc in SeifM^t regarding it. 

U. S. Martin. 

Htw Vsck, Aai. 1. 

Fonr Large Soulti African Diamond*. 

A MODEL of (he Vrcmnia, the Great While Diamond, or the Im- 
perial as it hiu l>crn more recently called, having been sent to this 
city lately, and nothing liavin;; ticen iiul)ltslicd In any scientific 
periodical cnfM-Tning this sione, it occurred to the writer that tome 
ill usi rations shoivitig it in its natural, u»cut Eorm, as well aa after 
eulting. mij^lit he uf inlereHt. Concerning itt early httl(ir>' very little 
K bnown ; in (act, where the tlone was found tK only a matter of 
conjcclurc. — a remathabic circumstance when wc consider that 
this is the largest brilliant in the world. 

An explanation by a letter in the London Timet was given, as 
foUovrs: "that this stone was not found in Engtish dominions at 
all, but in the neighbont>g Orange Free State: that it had been 
found by a boor on his fami. who. knotving it to be a diamond, but 
fearing being lumn.1 out of his farm by a mob, kept the sccri-t a 
whole YCiir. until a Mr. .\llcnbcrg of Ponh-£liiabeth saw it. and 
ion,\arded it to London," 

It is. howrevcr. believed that K was found hy some one in ocw 
of the Kimbcrley mine,-*. South Africa. The firM intimation that 
any of the variLius mining companies h.iil of its existence was when 
they heard of its safe arrival in l^ndon. It is generally supposed 
that in the month of Jtinc or July. (884. the stone h.i(] Iwcn found 
by one of the suveilbnce uflicers of the Central Mining Company in 
the Kim^»erlcy mines. Ii bdnghis dnty to search nihers. he had the 
privilege o( not being searched himself, and so the stone was i)asscd 
through the searching-liousc. and he was afterwards sujtiMiscd to 
have found meaiM of corn iiiun leal ing A-ith four illicit iliamnnd- 
buy«fS. Owing lo the stringency of the diamond laws of Gri(|ua- 
land-Wcst. (tie irading in rough diamonds is forhiddm any one not 
owning one of the 'patrrit^t' or 'licences,' as ihry are (tailed, cost- 
ing £300 and a guaranty of /500. .\II purcli.ises made by Uicin 
must also be entered in a special registry, and are duly .signet! every 
week by the police authorities, j^i.ooo was the price |i:ii(l to obtain 
the MOne from the lir^l poKurssor. To prriiKtre themselves (or the 
ordeal of iTiinsponing the stone out of the ilistrici. ihey assembled 
at night, commenced drinking, then gambling, and after a night's 
debauch two of the party lost their share in the big stone. The 
other two re-tched Cape Town in safety, where the diamond laws 
arc not in force, and from a dealer there rcccircd £19.000 cash for 
Ihnr stone. An outward duty of one-half per cent is coJieeied o« 
all abipriivnl> of diamonds from Cape Colony ; l;ut this diiiinond b 
aaid 10 have been c^arrierl by one of the passengers of a mail 
Mcamer, and was hence umln:lare<l. We next hear from it in 
London, causing considers bit,' s<-nsalioii at H.itlon C^iidnt, the 
great diamond-marltci. After considerable iimc had been s|xnt 
Id Hying to find a capitalist who could alTord to buy siicli a gem, 
it was at last arranged by a former resident of the Cape mines to 
form a company of eight prnMins. who bought the stone together 
for £4>Aoo cash, on cnndiiiun iliat if they should dispose of it each 
Khould receive a ninth share in the e^■entual profits. 

Before cutting, it \^as estimated that llic cr)'9tal would furnish 
other of the lolluwing gems : if cul as a brialletie, 300 carats ; as 
a drop. 330 to 340 carats : as a lo/enge. 250 carats : and as a maihe- 
ntalically perfect brilliant. 150 carats. If cut in the Utter fonn, it 
would have furnished cleavages ihai would cul into one 4(^caral. 
nne 30-carai stone. an<l 40 carats of smaller stones. It was finally 
decided to cut it into the largest possible brilliant, still prc:ien-ing a 
good shape, and Amsterdam was selected as the place where the 
geni could best be cut. 

It wasjiccordingly .wnl to the polishing- mi lit of Jacques Metz, 
who erected .1 9|)ed.tl worlM>hop for the purpose. In order to belter 
obtain the brilliant form of cutting, a piece was cleaved off which 
furnished a t^-car.it diamond, and was sold to the King of Portu- 
gal (or ^4.000. The culling of the large sloac, which was com- 
menced on ihe 9th of April, in the presence of the Queen of Hol- 



land, tooli about twelve monlhs, since, instead of being cut by 
abrasion with another diamond, as diamond-t are usually ctii, it was 
polbhcd down on the scaif \ and a great amount u( litiie Wiu con- 
sumed by the cooling of the stone, as it heated after an liour'ii nin* 
ning on lf»e wheel. The cutter of the stone was M. It. Barends, The 
stone in it^t finished condition weighs t8o carats, and is a beautiful, 
perfect, steel-blue diamond, and b the laigesl brilliant in the 
world. 

Il is 391S mm. (lA inches) long. 30 mm. (iH inches) wide, a»«l 
33 mm, 1^1 of an inch) thick, being exceeded in size by uivc diamond 
only, (he OrloB, belonging to live Kuvsi.in crown, which weighs 194I 



Fic*. 1, 1, 1- 

caralSi but is a large deep rose, .tnd not a brilliant. The Vietorid 
exceeds the Regent In weight by 44i carats. Ttwr Kohinoor weighs 
only 1061^ caratK. 

The three figures (Figs. 1, 3. }) give Ibe front, back, and (Me 
features of tlie stone. It will be observed that the form is not en- 
tirely even, and that on one side of the girdle there is quite a dal 
place, a natural unpolished xurface. necessary, in cutting, to pr«- 
sa\K the large weight of the stone. It is. however, a perfect $S> 
facet lirilltant. 
■ The original weight of the stone was 457^ carats, 3JV ounces 



ric(. 

Troy. The (iifure {Fig. 4) is drawn from two photos, that, strange 
tosay. hadlimi taken by a Cape photofjrapher. artd fortunately 
passed through my hands; and the stone to-day is hetd by a Lon> 
don syndicate for /200,00a 

The TiKany Comjiany l.irge yellow diamond (Figs. 5. 6. 71 weighs 
1 2;| carats, is absolutely perfect, is a 'double-deck' cut bnllianl. 
as it is termed, and is untloulxedly the finest large >'ellow diamond 
known. It W.15 found in the Kiinbertey mine about nine yean ago. 
and was cut in l*aris. One of the most pleasing features is that ii 
not only retains its ricli yellow color by arlilidal light, but is even 
more beautiful than by day. It has 40 faoeu on the crown. 44 
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faoett on the p.iviljon or )ow«r side of the stone, vtd 17 facets on 
the ginllc: total numlicr. loi. Bclausc vt its deep color. thU is > 
finer stone ilian the historiciil Siar of ihc South (125 car;its), which 
was purchased b^- the Mahratia. ruler oi B.-tn>da. (or $400/X]0. at 
the French EsiKiisiiiun. 1867. It aUo rivals (lie Florentine, which, 
according tu SahnmCsdcienninaiioti (.V/^e^. c/. i: /iiai/. ti. H^ij' 
ssnxch.. Rand ^ Atxhcil. i. Nov., (866). weighed 133! cants, and 
was sold lor 1,900.000 flonns, but is only a long dnublc ro&c or 
(lrD|>, anil not a brilliant. 

Tl« Tiffany Ciitn|i;in)r No. 2 (see Fig». 8, 9) weighs 77 carats. t« 



rKA.s.<k,i. 

^C* IJIfhl-yeUouish col^ir, is absolutely perfect, and b one of the 
few laiife stones that have been cm for beauty and not for weight. 
It is so evenly cut that it will stand on the rulei, which U only of 
the regMlar iiie. This stone was exposed to a strong blazing sun- 
light for thirty minutes, two tlicrmom tiers rcgisitrrinfj [[o^to 120*F, 
during the whole lime o( exposure : and uniy a verj faint, if any. 
phosphorescence w,-i?i obscnci-i. alchout;h liic stone was placed in a 
dark-room within thirty seconds after exposure. It had been laid 
nn'a black velvet case during the whole lime of the rxperiment. 
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and nothing came in contact with it while it was being carried to a 
place of darkness. Its specific gravity is 3.533+ at 60° F. ; it 
DMAsures 26 mm. (i^inchesi in length. 3; mm. (1 inch! in width, 
and 17 mm. i\\ of iin inch) in thickness; there arc 33 f.iccts on the 
crown or upper side of the stone, and 15 facets on the pa\-ilion or 
back : and. in addition, there are ;; sniall facets event)* distributed 
around the ginllc. 

Figs. 10 and 1 1 show a line yellow diamond, ^veighing 5 if carats, 
abo from Sooth Africa, and recently recut by Tiffany & Co. in 
New Vorfc City. IiisabsolulcLy perfect, and without flaws. It meas- 



ures 23 mm. of an inch} in length. 2: mm. in width. 33.7$ m m 
(I) of an inch) al the comers, and 15.75 mm. (| of an inch) in 
thickness; there arc 73 facets on the crown or upper side of the 
stone, and 49 facets on the pavilion or hack ; and the cutting, which 
i» tliut of a double-deck brilliant with some of the lower crown- 
facets divided in two, is quite unique, forming a remarkably beauti- 
ful gem. Ceorur F. Kt;Kz. 
N«« Vofk, Ati(. •■ 

Pars Propatagialis mnsculi cucullaria. 

In a previous numbei of ^kientf (ix. p. 623) l)r, ShufHdl pub- 
lishes an account of his discover}- of "another muscle in birds of 
tazononiic value." — a muscle which he thinks unnamed, proposing 
for it the name " dtrmo-temor pittagn,' and of which he says th.U 
"(larrod, ever if h« knew of its existence, certainly overlooked " it. 

This muscle is bj- no means a new discover^', nor is it in want o( 
names. In the first place, it is Fljrbringer's and Gadovv's "pars 
firopalagiah'f ui. eucullarit." Sltghtly modified, il is' Vial lane's 
" tem^^o-a/art'i^' Gcrvais and Ali\ arc said to have called this 
muscle " ttnseuT dt iamtmbraiu axiiUxin." and other names might 
also he quuieii. That this muscle has not been " pressed into ser- 
vice witli telling effect in taxonomy of the class " is simply due to 
[he fact ihui lir. Sliiifeldl's predecessors found thai it did not have 
the laxonomic value which he seems lo ailribute to it. He seems 
to suppose that it is peculiar to the "true pas&ciiiic birds," by 
which term I sup|K)sc he niean& the " Oicints'' since he excludes 
Tyrannui and the " typical Passers mfSi>mvoiii." ' This is not the 
c.ise, however, as the appended two figures demonstrate, which 
show that it is typicaUy developed \v. at least some woodpeckers and 
parrots. 

Ur. Sbulddt, in the paper alluded to, docsCarrod great injustice. 
.\% I have already poinitd out. the mu.scic is a well-known one, .ind 
it is <[uitc unwarraniahle to suppose for one moment that Garrod 
wasignfjrantof itsexislence("evcn if he knew its existence"). When 
Garrod wrote hi.s paper on the wing-musctcs of birds, he had di»> 
»ecled about one hundred and Aftysprcin of the most dllTrrrnl groups 
of Passtrff BJiA picarians; and even if he was ignorant of the litera- 
ture, which of course he was not, he cuulil not po&sibly have over- 
looked Hu conspicuous A muscle. But the fact \%. that in the paper 
in question he treats almost exclusively of Vhc /fHSi>r pitinj^iUfr^ris, 
and i.palaj^ii ioNf;tis is only mt-ntioncil by tlicway. The muscular 
slip which inserts itself on the Litter is ttiereforc not at ail men- 
tioned, hut that does noi justify the conclusion that It wa« over- 
looked. Oft the contrary, in the numerous Figures which accompany 
Garrod's paper, it is plainly shown in the only " true ^Msscrinc bird " 
(osciaine) figured hy hiin; viu., Fderut. And here Dr. Shu f eld I 
grossly misreprcscntfl Garrod. He says. "Garrod chose the wing 
of Ramphasios cmvieri to illustrate the arrangement of the patagial 
muscles in the ^'tfw^rw. #w/ net a Mini of tkitent is gh'en" (Ilahcs 
mine).* Of course. Garrod did nothing of the kind: he was loo 
good an ornithologist to believe that Rkampkastos is one of the 
Passerrs. And in point of fact. Garrod eipressly states that he 
presents the figure as representative of a typical picarian bird. That 
in lhi» case " nut a hint " of this muscle is given, should, then, no 
longer surprise Dr. ShufHdl. 

The muscle in question is quite vainable, but its true nature as a 
slip of the deeper (lortioii of m.ai^uliaris (panniculus carnotits) 
may be pl.unly seen when directing such a bird as the Fnglish 
sparrow {Passfr dom/stfeui). In the free margin of the para- 
palagtum, as I cxl] the du|>1ii:atUTe of the skin between the neck 
and the shoulder, which is only a conlinuaiion of \\\c propatagium. 
you lind a well -developed muscle, which, by means of a tendon at 
its distal end. inserts itself on the teitsor propatagii loHgus at 
about the middle of the latter. The portion o( m. cucuilaris from 
which this slip is given off, in its upper extremity corresponds 
closely with Viallanc's lemfiorif-iiiarif, it being easily separated 
from the skin, and inserts itself on the head above the temporal 
muscle, while in its entire length it is separated from the d»rM- 
ineilial line hy a considerable space. 

> S«t ilwwIwnllBlpMk* of lh«"piw«ln*>llBille>" af AmfHitinQmi\r*ii»* 
UocuoD 10 ill* ''dAmiioiul ant." 

' Thai thit a dvi ■ lafiiu etlaml [• «<r{d«ai bsit) (ran ib« fiat tultdwil, >a4 
from iha lA<t that ia itit dvplukiinQ of ¥i%- i Iftm^htttH fuptfri U again T4f4rr«>l 
M M " > paocrlne bird.*' 
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Th«e parts are quite similir in the r«d-brea»led grosbeak {Hatra 
hidairiciiaHa) ; but the upper ponlon of cucuBttrh is wider, appor- 
entt]r icutilng the dorso-medial line, and H not m> dt&tinct Trom 
the skin. The propatagial dip is quite <lrAng, nnd blends with the 
tendon of t. propatagii hi^us (arthcr towards the mciac^qius, 
although not distinct so far as in (he swallow ligufed b^ Dr. 
Shufeldt. 
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PlO. a. — CouuriMDiMaPAKniir ■ Pahxut. Amaiona LaucocaniALA (OKtacrtD 
AM> OHAt-n Br TiiK Pruihi Wnnui). 

tpt, Hmor prapatasii longiu ; tfi. Miiior protatAifii hrevii ; ta. irnpcinbaluu, or 
/A> P*)^ piDpAUelBlli m. cui^uIlAib; i, liiccps ; <. lrioc(» ; k, huneiui; tmrt, 
exlcaBDr Bi<(k£arpi (a<diAli< It^nsu*, t^<^ G^am» oae-iTuni nsluiai 4it«.\ 

Froin the arraTigemeni va. I lind ii in a young flicker {.Cotaptts 
aMiratus),lt> that of the fully detached /(^'w/iM'i>-a/^r/> of Lapkoritta, 
Uitrc is but a very short step, as will be seen from the acconipany- 
ing^fipjre (Fig. i). The inserlian on t. firopatagii langus is more 
distal, however, than in I^phoriMa. 

On the other lian<l, the case of Amas'sna UHUKcpkala ( Pig. 2) 
b more like that of 1 labia : but here ag^ain there is a dificroice in 
regard to the insertion of the tendon, it being more proximal in the 
I parrot, tliou^h not so much ao as in l^phorina. 

From Dr. Shiifeldt'a description, it would seem as if. in the swal- 
lows at least, the temporal part of tlie muscle ha& become obsolete. 
— HI arrangement corresponding exactly to thai which Mr. Viallane 
found In the cockatoos. 

In Lt>phorina superba. as shown by Mr. Viallane. the posterior 



end of (tKuUaris is the poctltm thai has become obsolete. The 
parapatagial slip is here sifongly developed, and the iunclion with 
frafiati^iaits /wt^us lakei place rather clo4e to the shoulder. 

Dr. Shufeldt claims thai this musdc in question is ' wholly 
sent ' in the kingbird ( Tyranttits (jiraHitui). \n this ca«r. also. 
am forced to disagree. Upon dissecting a bird of thi« kind, I lind 
the propatagi.nl &iip of eueullarit present, but it does not insert 
itself on propatagiaiis longus. nor dors it develop any tendon at 
Its distal teniiination. It inserts itsctf, hoM-etcr. on the Kkin ju 
where it overlies the flcahy portion of propatagialis longui. 
in the other birds examined, it follows the free margin of the fiara^ 
palagium. 

In a young Sityarnt'i pkirht the arrangement is cssenliidl/ the 
same, though los distinctly developed, only u few muMrular fibres 
being traceable. 

A cuckoo {Coecytus trytkropMlhalmut) gave a similar result.. 
The whole m. tuttiilaris was exceedingly thin, with the lit 
greatly disconnected. 

Returning to those species in which the pmpitagial slijt joins the 
Ittuar pr^palaj^ii hitgttt, I wish to record the (act, tl>at both in 
Passer ami Ha&ia I found the propaiagial portion of m. cucuUaris 
to give off a slight muscular slip to the base of the humeral feather- 
tract, the feathers o( which it ptobAbly helps lo raise. 

This leads to the question as 10 the function ol the prop 
slip. In the first place, it acts as a imtor parttpaJtigii. Whea' 
particularly d«vela]>ed in it« proximal portion, as in LopA<frina, it 
also raises tlK elongated cvcck-f cat hers, while special development 
of its tendincal |>onion aids In sirenjfthening the lfH%&r pr»patagU.i 

The fact that it occun similarly de\-doped in so disunily related'* 
groups as the parrots, the woodpeckers, and the acroin>'odian 
Passeres (or Oseintu robs it. to a great exieni. of its taxonomic 
value : even were it proven to he present in all the latter, and ab- 
sent in all (he mfwmyinU, of which wc are by no means sure. The 
example, however, which Dr. Shufeldt adduces lo show its im- 
portance, is not a very fortunate one : for no ornithologist who 
knows that Amp^lis. the waxmng. and the cedar-bird have lamini- 
pbniar tarsus, rudimentary tenth primar)-. .iml acm[nyadi.in (c 
cinine) smnx, has had any excuse for «u:i|}ei:iing, during the U 
forty-tive year*, that it« " clnmaiorial characters " arc " predominat- 
ing in its urganiiation." 

Since the above was placed in the hands of ilie pulili«her. Dr. 
Shufeldt has corrected {S<ruH^^, July 29) the mistake m regard (q 
RkampAatfoi being a passerine bird, —a mistake which he 
was caused liy circumstances beyond bis control. It is a matter 1 
con^lulaiion that he also presenu a new drawing of the propata 
gian muscles of the swallows, in which he corrects the mistake 
the former drawing, which represented the swallows as having a 
tetttar prapatagii bre^'h with an insertion similar to that of the 
picarian Kkantpkastt^. LeONIIAKD Sl'EJNEiiEit. 

SmatktoiMB Inii.. Wubinran. D.C., July n. 



Cauae of Coosumptioa. 

Is the number of your )aumal for July 8 my re*pecicd friend. 
Dr. DonaldM>n. has a compact article an the cause of consump- 
tion. I agn-e to c\'ery word of it, but would suggest Uiat he has 
not named pne influence which lor many year^ 1 have held to be a 
most potent one in New England, and al»o in Old England, in tbe 
detTlopment of that terrible disease: vit.. residence upon a damp 
wA. I'his factor was ttrst proved to be a powerful one in Massa- 
chusetts tn 1 862. Three years subsequently it was proved slUl 
incirc concluuvdy 10 exist in Knglanil by Dr. Buchanan, medical 
ofRcer of the LogU lioven^tnenl Hoard of that country. Su (ar as I 
know, nothing h.ifi been flonr to prove or ihsprovc whelhpr il pre- 
vails over the whole world, or only on certain portions of it- I be- 
lieve, from facts which I have already learned, that it is really a 
cosmic law. As ii is desirable that it should be proved or disprove 
in tbb wide sense. 1 would respectfully su^^t it us a subje 
worthy of the appointment of a world's commission, consisting 1 
an able nun (mm every country that may be represented in th 
International Medical Congress, which is lo be held in Waahingtc 
thb autumn. 

My prolessional experience stiice the law wa« lirsi found to 
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opcnitve in New Englanil liu proved to my own satisfaction that 
it is vain tn sttirmpt to Irwit r(mHiiiii|ilinn while the p^uirnt ift sub- 
jected to this dcktenoUB inllu«n^r; fatftl, in<le«d, 1 might cait it. 
^ly ftnt picscri|>tion is to leave the damp loc^nty. Why such a 
mitknce lends sironi^ly to ihe production of consumption — 
whether as having ttanietliing, an yet unknown In iisetf, or ihai it 
acts as thenuncr)-uf b^icilli — I cannot »ay. But J feel in regard to 
the ahoiM: practical rule, as the lale Dr. John Ware said to me. that. 
" with the evidence which ha? been presented. I (eel that I should 
be critninally ir> t;iult in rejjard to a paiient if I did not enforce i[." 

If any one wishes for further infonii:iii<in. I refer him to Dr. 
Buchanan's reports to the Local tiovmimeni Hoard l'l866 and 
1867),' tiiy addres^S before the MassAchusetls Medical Society in 
1862,' and l}cfiir« the Inlcniaiktnal Cong re.t» which met al Washing- 
ton in 1876.' HKKRV I. BoWDITCH. 

BMUm, July »> _ 

Technical Education. 

I Have to-day received from Sir Henry Rostoe copies of two 
bills recently inirodured into Parliameni, lliniugh ihe action. I pre- 
sum«. of the N.itional Association for the Pramolion of Technical 
nnd Commercial Education, ul which the Marquis of Hartin^ton is 
president, providing; for an extension of the technical branches of 
education in the i^eral scheme. Accomi>anying these bills is a 
request for information in regard to what 'u, being done in the 
United States. I take the libcny of siiKgcstinc thai such among 
the readers o( Sef/ru* ai may have any information of this 
nature which may be of sen-ice to the cause in Great Uiitain send 
any doriimrnis lh»t may contain it. cither directly to Sir Henr>' 
Roscoe, at ; I'alai-e Cham ben, Itrid^ Street. Westminster. S. W., 
London, or, if preferred, lo me, I wi!! sec lh.it ary thing so sent is 
forwarded, and should he paitictjUrly obliged if duplicates couM be 
at the same lime supplied for my own u*«. 

The bills abo\-e referred lo connisi of provisions for ihc inlr»- 
duction of technical studies and ilic simpler forms of manual itrain- 
ing into day and evening schools, and empower the icliool hoards, 
local authorities, or manajifers of public clcracntar>- schools, to pro- 
vide instruction in the use of ordinarj' tools, in commercial arith- 
metic, geography, book-keeping, modern languages, and frcwhond 
and machine drawing. The powers of ihu aulhorilics are extended 
to these schools as in the common schools, defined in the Ele- 
mentary- Education Act of 1870. and ihey are given leave to apply 
for grants, and to raise fund*, for ihcie technical schools as for the 
older forms of elcnwntan' >chools. Tlir lerm ' parliamentary 
grant ' is held to include any gr.mt made by the Science and An 
Department. This legislation is prepared and brought into Parlia- 
ment by Sir Henry RoMoe, Sir Lyon Playfarr, Mr. Dixon. Sir John 
Lubbock, and Sir Richard Temple (50 Vtct.). 

The evening schools thusprwidcd for are also authorized to pro- 
vide in^t^uction in the ordinary school studies of the primar)' 
grades, and for the girls, sewjng. cooking, domestic economy, and 
h%-giene. R. H. TllUBSTOS. 

■ ItUn, S.V-, JdT "I. 



Distiltery-Swill u a Food for Hilch*Cows. 

PLMSt^ send me Sfuntf, commencing with June 10, containing 
the first article on disiillen- rc|>ort : als<) your Swist Crass. We 
an: intcrcslcd in the milk articles now coming out in Scitnu. 

Somccighlccn ycart ago I owned a dairy, and nm on one thou- 
sand acres of land eight hunilretl cows. I had one siaMe that held 
672 cows; il was kept clean. and was well ventilated. For eighteen 
months t fed disiillery-swill. Krom my experience in feeding swill 
to milch-cows. I should say thai It produces tuberculosis. In ail- 

> K^anaadbt Modicil OtkouxtA Iht Pnvy Covbo!. iKM^. prsving Ihat tub- 
dr-ilncd. Hwcml lovni b«m Im coiiiumplion than ulban nol *a lubdiaincd ; o>. w 
Mr. 'jlinvn u|irtMn tiinKlf, ''^««/j«(« t/ Ikt mtit It ait imf»rii,mt tmmt* t/ t«ie 
immftltit t* Ik' f^ulitli^m Uriiig mfa% iJkrtwIt" (Ml. Sinan'a tutm], 

■ CoaiuBft Ian in Vcv EnfUnd, or Lacaliiy One al ill Chxf Caiue*: an Addnai 
dcll*«(««l t4(«« (h* Uw— 'huHiit Madiol SooMf. B7 Huiy t. B»xl>Kh, U.D. 
BoMok TkbMit * ruid. itSd. 

* PabDc Hrx'*"* in Atnorica i baiuf till C«al«nai>l DUmutk dtlli^rrd bttan 
Ih* iMcinAtianil UcJicnl Coa<r»i. PhlUilalplila. SeplsmW, il^fi. By Htny I. 
ll«vditc)i. M.D. Wiib viiR';'! from CormpondMc* fran Ikt Variout Statu, to- 
■Etbcl with * Oipra <A Abukah SaaiLiiy l^v. bj llcnrr Q- EUbefiai, Efq. Ikw 
tM, Linlr. Btvm. A Co. -, LondDn, Tnibnti A Co. \ iKlT. 



dition to swilL 1 fed gra&s and hay. and during the summer months 

' soiled.' At the expiration of eighteen monihR, I stopped feeding 

swill; and the number of cows that had to be disposed of because 

(hey had consumption was reduced to so few, that 1 do not now 

remember that there were any. It i* my opinion ihat if cows are 

closely confined, and fed on swill and hay t:xclusivcty, tuberculosis 

will develop in nine cows out of evcrj- ten inside of a year. The 

nutritive quality of swill-food depends upon Ihe .imount of water 

put upon the grains after fcnncntniuxi, 1 have never had any 

practical experience in feeding swcri ilistillcr>'-swiil; bui if fed in 

iiioOt-r;ite <]uaniities, not ton hot and su'eet, and with hay and other 

dry and very nutralioos food, I can sec no reason why it shouhl be 

harmful. Panics who produce swill-milk for sale in large cities 

And swill to be the cheapest food lor the production of milk, and 

conMqucnlly use il to excess. 1 have never seen swill fed sweet in 

more than oik city dair>-, and 1 have been in fifty. 

CHAttI.ES Cabakkb. 
Su iMait, July r» 

Queries. 

■ :. MosQt;iTOES. — Is anyone able to corroborate the following 
obscr\'aiion of an old resident of Siaicn Island } " 1 have lived on 
Staten Islartd twenty reara." said an old gentleman on the Siaten 
Island ferryboat the other evening, "and 1 have noticed a remark- 
able thing about the mosquiiocs. They always disappear afier a 
storm, and it is invariably just seven days before ihey return," 

T. J. H. 

13- Electricitv and the Earth. — Professor Dolbcar, in 
Stienet for July 39. at p. 60. says. " As for the eanh being a reser- 
voir of electricity, every thing thai is known about electricity nega- 
tives the idea." On the other band, al p. J07 of Dcschaitel'<t 
treatise on natural philosophy, translated hy J. D. Everett, the 
statement appears, "On account of its practically inexhaustible 
capacity for furnishing or absorbing ctcciricity. the earth is often 
called the ^o*irjwo« rM/nw/r ■■ Upon the next page of thetexi-honk 
n.tnied, Ihc effect of moisture tn the atmosphere upon the insulation 
of electrical machines is discusser] in a manner ihat is misleading, 
if Professor Dolfaear's sutemenu in regard to the relative con- 
ductivity of dry and moist air are lightly understood. Has Ues- 
chanel been Mipciscded ? M. A. Vkei>kh. 

\.Ytm, N.r..Jui]r]4. 

Answers. 

ro. Robin's Nkst. — I have in my collection a three-story 
robin's nest taken from Ihe sill of an unused window ol ilic Water- 
town High School. 1 have often s*cn the old birds in the spring 
retiiiiring the nest, an<l have photographed the bird and nest /<it silu. 

H. M. Hill. 

Watcrtoiro H\t% Svbrol, K.V.. Aii«, >. 

II. Lakk Itasca. — A recent official bulletin of the Minnesota 
Hitiorical Society, entitled 'The Sources of the Mississippi.' sub- 
mits Ihc following (p. 34) as one of the ■■ results of their finding :" 
'■That Henry Rowc Schoolcraft, accompanied by Lieut. Jamca 
Allen, in a scienlilic expedition made by him. July, 1832. to the 
head waters ol the Klistissippi River, did dlicover, locate, delineate, 
and map the general basin, which is the first great gathering- place 
and reservoir of the head waters of that continental stream, .ind 
was by him named Lake It.isca, from the Latin words ivrZ/u/ <r«/iW 
(' Ihc Iruc head ')." A more ])iitticular account of the occurrence 
is given, vriib olher historical matter, in, I think, Andreas' or 
Andrea's large atlas of Minnesota, to which I have not present 
accede. The statement is sufitttantially ihb ; Schoolcraft who was 
nrti a classical v:holar. having arrived at the lake, asked of one of 
his party, perhaps Ueutenant Allen, the Latin equiv.-ilent for ' true ' 
meaning " real.* and was given Veritas, He then desired the Latin 
for ' head." and. being lold it was tafiul. at once formed the com- 
bination Itasca, and applied it as a name to his new-found lake. Il 
thu» appears that ihc term Veritas ma)' either have been given Scliuol- 
craft through mere inadvertence, or through misconception of his 
inquiry, as supposing him to wish an e<|uiva!enl for ' the trae.' 'the 
real,' in its submantivc instead i>f its adjective form. 

Frahc E. Babbitt. 

Cotilvii«t, Ukb,,Jti1rM. 



August 5, 1887,] 

SCIENCE. 

AX ILLV3TRATED WEEKLY JOVRWAL. THE 

SCfESCA COMPANY. oWXERS AWD 

PUBLI^MKIU. 

Orritut HMO J/ihcctdul — D. t^. Gilmjui, al 
OklDwwe. Prtfdtmli SiMOH Nbwcoui, ■< WkhiAflea. 
^/<r/V>itf«a/. GAiDiHcnCHviaANn, of Waihincuni-. 
Al-KK, C«>MAM Bti.L, nf Wuhjnnni ; O. C. MtntH. 
a K*- tU>«n ; J. W. P«*«ll, of WmMocMb; W, P- 
Tpowbudon^ ol Mrv Ycok; S. II. Scmnn. ti Cun* 

I BfMjtC^ 

SCIENCE npfMui (icry Friday- VelBBO b«Ria in 

Julr iBil luiuarjr. Comnuniiatignn will be wvkoowd 
rosi diy i|iwncr. Rcj«ci«d iDJui^xripia viti b« rciDfBtd 
IB (he (ullitin nnly Hheii ihe roQuuilc aBOViil Of 

[AMrm bII cvrreappiulcacc to x SrrVKrE " 
47 Lafayette Place, Naw V»rli. 

fl*iwtCaiFiio—<L-"UpitcJHt*M» aim] CsiiA^Lfc, (}^u fc y«ai, 
OriMt Britain and Euiddc, f 4 k 3rtac. 

Scffiafr Clali-nlu(in one remiltann). 

I Mbacf. I »t _ • i-jo 

» ■* • yi — .- •» 

3 " I yr ...>.... Sao 

1 " I yr.... iii.^i^j maa 

ADVERTISING RATES: 

t Pici < ■'■«« f S« CO 

MP>«<i »«« i|«o 

V Pafs > line ..,...,.. ID eo 

U Pi(* ■ lime J .» 

Far BBill idvcnifenenu ihc ait will h« i) .:tnl» 
■ lina, viah 4lM«UfiU (vr cvBiinuel iiutriioiia. For 

ImburiOH abdul ipedtl jmition* or Inns tim« M>n 

lOmi* aMma B. CTEVettlSCKIM. Minixct, Ad- 
««nKni| Dqwtnneai U Sciuii:*. 47 L^larctr FLioc. 
Haw y«i City. 

AJv*rliilmfati mmti tf aitt^aUi l» nvrr mittl, 
Ctt3 rtahifdnntU »'fit<ntd4y. 10 A.M. 

SCtStfCEii trnl/rtrHiAnitiJktiiJvtrtiu Im il, 
at l*nt at tdxjrtin*tf*r rtmltitiiti. 

FOR DYSPEPSIA, 

Ucatal uid Physical Exhaustion, 

NervouBoess. Weakeued Energy, 

INDIGESTION, Etc. 

Hois0n& 

ACID PflOSPBiTE. 

A liquid prcparalion of the ]>lios- 
phaies and [ihosphorit acid. 

Recommended by physicians. 

It makes a. delicious drink. 

Invigorating and slrenglh<;nit)g. Pam- 
phlet free. 

For sbIc by all dealers. 

RUMFORD CHEMICAL WORKS, 

Providence, R. I. 

fVUBWARK op IHrrATlnN!!. 

Zmmmm outfits 
•tS <Vn|p> I'. S-VMI. Itr^t I^n«Y. 
»Ui2i>v a unfa Willi \nit Plmltt*.Mia- 
poDDil PfilloUL " How CMMiiTkptia 
kra liKlu" Mill DlunnOid Oalalfciia 
nuiiMTra*. 
ilULES A CO., i-biiwi.. r.. 



SCIENCE. 



JH 



TIULin 



TUXEDO. 



F«r ctis rnnntiM of Julr> Anxiut, Saptamber. wid 

KNITTED TUXBOO SUITS 

barsDoaquBl. 

Tli«^ Suit* ntv tvtdf-iamii* ••d mraljf raqulrv 
may MiirraiMuti: from unalr Kain«d uitur*^ tbor •» 
M|i~:iillj nUiiltd fur UM MaalwrM. Om MoaBUina, 
V«i:aiilu<. Lawii 1'eiiiita, Stuwnn- ««ar, oto, 

TMB TUXRDo KNIITKD SUIT 

ASD 

THB LITTLB TUXKDO KtllTTBD SUIT 

ftr CUUren wear, AUB rOR SALS ONLY DT 

JAMES McCREERY & Co 

Braadwar it I Irk Mt.. %»m Tark. 



Mmio's UeflBr«o«e Indeiw. 



It you aaal to laua amyUImM »>>tm an* nrtjBcr] 
tcnJ iDqainr. viih fifi* (j^} ..eaia for ailiauie of c*a4 (f I 
adawar. to II; FtCKolAK HAKM, Wawihckoh. D.C. 

Tnouinpti aid (iwHlalioni fumsbed. EapliBaUff 
ciiculan fra«. 
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The Amorlcan InvAatm«nt Company, 

fA Kntnc<L*liurg, [cwb. wirh a b^id-iiD capital Of 

SOOO.OOO. aurplus 975. 000. "Din Am 

Motican Leant dra-ini] BQVSn V" ("L, U".h PHiicI- 

pal ai.J lnitie>r fully guaranteed. AUo € ptr 

c«nl. j^y.QA' D*^fiiur« llk^n-d. .fO*(«.' b]r toj p*« <Tiil 
of fint Moricai^ Iauii dclil in Irual by Ih* Mar— 

oantlla Trust Company. N. V. i(wto«ni.to^ 

dUcite) ol Anotit lor ptnodi iindrr onr ymr. WriUF 
ut full InfotDiiiiim uid nfiinncH ■•> ihe fcunpaay at 

I BO Nassau St.. N. V. A. L. Oriii>l.y. Vi>-t- 

Pm. anil Gfrittal MirmmI. 



DIAMONDS. 

A •vry Uifx* Uockand (nalTiriaty of dlamsadi con- 
itanl \j en nacid. An anBmaeai wdl tic Knl tui txamioa- 
Imn in ihti ex* o* »iciaitY i*h.*j rrfUlile |ar[i« dfiir* 
it WALIHAM W\TCHE-^. RtCH IKWELi-V. 
FKKNCK MAkBLF CIXICKS. llKONZ>:S. SIKR- 
LING SII-VF-RWARE, RTC. 

S MAIPEN WNE. I*, y. 

STUART & SHEPARD. 



W.H.WALMSLEYftCO. 

i<i;ci;caiu>iui Tti 

R. &.T. DI^H, 

1CI6 ChutMl Stnat, PhlU. 

UicfOSCOpes and «ll 
AccesMries mtl Ap- 
paratus. Photocrapli- 

IC anil Photo-MiCTO- 

graphtc Apparatus and 
Dntlits, 

Spectacles. Eye 
Glastes, Opera and 
Uarine Glasses, etc.. 

IlluMrmcit frkc I.i« 
■n&'Ictt frtt to any sd- 
dreu. Mcnlion Sci b-vck i 
in corrt^pno ding with at. 



ICOOD NEWS 

iirritrai TiicuiTTirnUrivr ol- 
rn»d. No*"* i»w xXott to M 

Kmim If oat trttttnied 
■a* and C«IFfm, anil accura 
• lira^lul TiJAJteod or M<« 

. , . -..-•■ Tollaj a«f. JtStnhSrrMTunp; 
rWetiat«rVllMl«Barr. FurfaHpanirvlanaddraa 
Ti B GREAT IMRHICAW TBA I O.™ 
r. 0. boi Ml at itud II Vaaay »i,^{«v 1 urK. 



GruitAmei^iccn 



Gounuu 



KIMBALL'S SATIN STRAfGHT 
CU1 CIGAKLTUS. 

People of re&aed Uuie who 
deiire cxcciiiiasall)' fine dfu- 
ett» thuuld B>« only our ! 
STRAIGHT CUT. pat ap' 
ill wlin ]ia«bolt aad bnua of 
toi. KM. ;o4. »nd loot. 
14 PIftST PRItB MBDAUI. 

\VM. S. KlMliALL & CO. 



The Travelers Insuranee Company 

ol I)aitfDrd,CafiD.,arganu*d iHtiMOM balk A{A 
fWieift aad Accidtnt Pt4Hit*. Oaly b«|a aotMiaC 
coapoBT in AMnea, Oalf #S ■ T**! «> pro'a 
■nd buuacB men (or codi \ijibo iaiutiaBM, «riib 9f ' 
iraatly lodvaiiiity. Uaa paid policy- Iwldan naaaly 
%\t(xitfim. All polluo ■oO'ladcKalilc, All daini 
paid, vithoul ducouiii. and ifnmedtMclr oa leoel^ ol 
■BtBlaclonr praof. 



QDEEM»C0.gg4 



CHESTS! 

PHtLADA. 



SOtOFORCAtUMVE 



I rvr-iLAsaes 

IrJI'CMA.MARINCa 
TitAtflIT$,L(V(LS 

DWMMMaa'Awaai! 

wieaoscoHS. 
MAQic LiutriaHS 

■^HOTDonA^HK; a 

SCKMTIPIC 

AmanAtusortvOKr 

orAcaiaTiM* 

:HCHieAi» rTc. 






"Howto^trengtlientliellleniory." 

Br., r L. Ktll^. ..( P»u.v...,N.J .-(,i,[.* o( Dr. 
Hr.iliir.iik 1 li-A. Il"» 10 Sinoiilirn ihr SIcaiMT i 
.-.T, \,iiijr-i1 -,\\^. *> Lr.titfi.: M«IhiKli r3 Ktrtt Firfrltma,* 
•■j'> . 'I rit'iK.v] ihi! InaliK. lb» i^ili. uid Gm a 
raiti" .-t '^■ilrh Kilijpn m ill jiii". By 11 I waaaiutiM 
IxAt f-irn'-iJ^ t(i Irjrn ;h' ih-fviii * Sc^b^l ^l«ur.' in LdllB. 
Il imk » lilitf tiB«. but ikt rcaulit were naneloua. 
Cdtalnaua and pnapanua fraa. 

Mafled In aev adilrtM ua raotiplol %\, by 

M. L. HO LBROOK CO.. U Lalttit St.. Haw York 



?€»: 
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A temporary binder for 

Seitfue v'tll be mailed poftt- 

|iaid on receipt of price. 
Cloth . . 5a noK. 

Half MoiiKto • 7£ CBIk 

N. D. C. HODGES, 

47 Laiaydic rUoe, 
New Yolk. 



nr 
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UNEQUALLED for CCMSNTINO 
v^^j fi4H^ rittn^^ jAt-*-. Ii4ib»^, 44 ir*M< 







MussiaCemem Co.,i^~i^ 

Tl>'>t> gluoi (U-r UUP') la Uii> Tjiiiltlu'>uiaa IiutlLuIc 
M WkBhluBliiD loT mil Ita irtiik o( niouiilinK b;)ck1. 
DMDt — tijr the OoTArumnii ArM>ii«U and I'vparu 
Bi«nl BuUilJur*. bj Uio ■■uiliaBD i'Alw» <'*t l\i. 
Hbmo < ItnniTlii Oreui auti Hkuo Co., kiuI liy 
thoiuaudii ot nnl'TliHui iniiiiufiirtHTvr* aad morli&n' 
lC«ULrou(li<ii>t IU>.' HurlO, fur nil kliiila of Hut) aurt. 
PfonoaacMl KTHONUI^T ADHESIVE KNOWN. 
ScHa to ilu cMu tor nMKihauIca anil amUour*. otM 
In totilM for ImmUy uhb. 1>» (ouI qn&nitEy Mid 
batWMii Jmi,, uaa. out Jaa.. I8S>, lu all parta (rf tlM 
■add aitiAantaa m o*»r a MttXiOM MTTMi. Ko 
M(<* and f*l tfa* gaitHtn* LaP^fO^ mad* vnly li/ 

ROnU CXMKKT CO. 



JOHM F. RiTKATTOM, 



Imporur. Mvnilununt and Wlulfuk Dnlcr In nil 
Idnda cf Muuciu. HaaciUHlitu. mducal »axis. auia 
uanuMaxrn, naktrtw't CKUMCAtin mnuHH di/t 
nouH snuMca. 

40 MAldan LAn*. NEW YORK. 



QUSTAV E. STECHERT. 

888 Br<Mj«my. N«w Tork. 
Imporitr e/ StJtKtiJtc St»ii amJ ftrip^eah. 
Bnuiohnt : \i-i^vLif-, tlospdtal SU*. 16 : Los- 
doD. 96 King WiilJvti Htr.. Stnnd. 

SCIENCE WITH DR. STEELE 



Stale's Popalar Cbemlstr; ■ price $1 00 
Steele's Popalar Pbysics - price $1,00 
Steele's Popular Z!>olo0 - price $1.00 

We h%vt- ilic plcxiiirc to aimounci: untltr 
the foregoing titles, entirely nvM ecliiinns or 
workx which have become recognued, we 
may say, as the National Standard for popd- 
lar instruction in the &cicnC4?s. Tli« rcviiiiiMis 
have been made with lhc:LSsislancro( wlitors 
of high rcputaiion in the scientilic and educa- 
tional world, and will i^>»finn anil renew the 
popiitAHt)- of Or. Sieele's hooks wherever 
science ia l.iught. No other trxt books so 
efiectuallv arouse the enthusiasm of the 
young. The new editions nppcar In a beau- 
tiful new dress of lype, ilKisInilions and 
iMnding. 

We have tdso. by the same author, the (ol- 
kming very rectnt publications : — 

Steelo's !ew Aslronomy ■ • price $1.00 
Steele's HygUaic Physiology - price $1,00 
Steele's Abridged Pbjsiolo^ - price $0.60 



TJie <«trt$pomdriKt of ti»ik*n is i«lUiteJ. 
GifitUgufi »ntifflutiliem. 

A. S. BARNES & CO., 

EDUCATIONAL PUBLISHERS. 
NEW VORK ft CHICAGO. 







IT HTAKDS AT THK HRAO. 



Thr K.>, t CALIGR APH it ihe only itoulde. 
caM Wriiiii; Matluie itut iiioduL-et radi Ictiei 
bjr a iiubIt <<n|i«r o'rolte, and thtu fully tCnno- 
•nim lime an-l lalior. 

IS.noo CALIGR APHS ue in itaily aie. «nd 
aie lievoninc umni'iiitclv t»ojiiiI«r for iheir 
DtirsUlity, Speed and Manitoldinc ahiliiy. 

WepilitUi yjDicllanfica pioiaincul (Urn mil Ami 
vKicb an na*ina<v. 

r<* IpKlDCai, CLC.. (iMtCM 

The American TjpR Writing Machine Co. 

IIARTPI>R», C01«N. 

N(w Yirk Of (ft No. 2)7 Br«a«nj. 




THE Ct'JiTifODE EASY SUIT. — A 

-* (nil d«vciip1.i r,b ,>.' iliAt tin>pl< xfA dvalrxbU tvforV* 
luit (or iic*>y-»Mn iiiUntf. nov b<i»t w n,}X»tivt\j 
•ulniiiuisil ten lh< iM^ijIt uMiMOit i.y* lu ib* 
MitMcc a( b«ih RicftStr and (hbJ, mt publiihcd in 
Ba1IVM[>o&, N^ v)^ Fc^thtr wtlh a «u[wpUi»«kl df 
[uiienu. rtkc. I) ct.iu. 

RABYHOOD PUBMSHING CO, 

; Btckilun S'., N'=* York 



TILFSTON 4 HBLLIKCSWORTH, 

64 Foderal Street. Boston. 

ManufBctiircnof Fine Book Papers far Id- 
ler picM Bad cut puniint;. 'Itic aitcniion of 
pulili'hert and prinicn it callc-l to our tTOry 
Finitb (no gluM) paptr, A Uoon lo Mudi-aiK 
mtB, reHrct'ng no dtuling f^tit tnioTioni to the 
eyes. At>uioved ud uwrd by ihe be»l educa- 
tional publidien in the connlry. 



j^ ir'U^g^Ti'Hi- 



fivanweniriudriBhi-aiiitcd n^aclci ai tlw abar* 
to Bukc ■ aquarv uxl an ci|*»l>nniod cnm. 

N. D. C UODCES. 



Antwer to pnatle in Seif»if, July *3. 

ZEDIE] 



[Tnnii[EO[ 



Autwen were receiveU from W. , Buflala ; and 
An Old Boy, Boatoo. 

Seitmfi Cln^ncai (ia vn* rcoilitanac). 

I Hrtacr. I rr. t )4B 

I " • rr. ««• 

S " ' T- *•« 

4 " I yr...- ..>• Muao 

(5,00 will l)o paid for any «ali»(act"r)' pmclc 
capable of being primed in black and while. 

Tbe aniwet lo punlc ia laat nuBib«r will b« 
pnblitbcd acai week. 



N. O. C. HODGES, 

47 Lafayette Fbce. New York. 

JOHNS HOPKINS UNIVERSITY, 

BALTtHORB. 

Pmgrannncn of the in>l ruction olfercd, for ihe 
academic jear betinniiig OciolKt i, 1887, to 
Ciaduaic, UndctcrLduatc, and SjicvIb] Btuilenia 
vrill be KDl fii application. 



MAGAZINES AND REVIEWS!} 

Csnplct* Mt* of ill tta tndl» UaffutoM aad Rivm«( 
aad badi nuaWn of tevcnl Oioumbi] iKrldicali. (m 
uJt ■■ low rata*. Full fltn ol Siftatr, eilha )Buad 
cr uobvuitd, or D4d volumcB and vuepbcn >ut»p]ied. SuW 
Kilpilool taksn <ib fiTorifclc tFniu for Auy periodical 
taihtr A ntiimi or f DKlgiD. Add™ 
THK AMKRiCAN AND FtlRKrON MAGAZIME 
DKl'OT.^f Dry .inci. X<w VmV Ciiy, 



THE l-AKE ACi: IN OHIOi 
Nome Cpiaodci iturinf lilt Rrtitx of tlir North Ameri- 
CAB IColiHl lollh cokn'I rniiH), R, W. Ci-AVrOLa, 
B.A., B.Sc iLand ), F.G.S., lie . will amcsr on Aasm 



SCIENCE 



FiriM Year. 
Vol, X. No. »36. 



NEW YORK, AUGUST n, 1887. 



SiNCLB Conu, Tbm Currs. 
$3.50 Pkh Ycak. ut Advainv 



Caiwnfbt.m. brm8cinK(00»*in. KnWndMKMTorii PM.4>SMMSM<nd-aUMllul-lbHM-. 



What America.!! Zoologists have done for 
Evolution . . . . £, IV. M^sf 

Prehistoric Chronoiogy of America 

D. G. Brinten 

Economy in Management of Soil H. E.Ah9rd 
Mental Science. 

Tbe Sense of Smell in Dogs .... 

The Time Necnurjr 10 perceive Cold and Heat 
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Boole-Reviews. 

Gcola£ic»I tt 111017 '^ Lake Lationlan ■ . . 

EiemenlJi of Geodeiy ..... 

Notes and News . . . .80 

Letters to the Editor. 

The SoROta Eutlv]iuke . . . G.E. G^»itfiUaw Si 

QtcRiical LftboTStor; of the Uaivenity of NcbreakK 



fi. fi. jviei^OtM 



Answers 



TAe Science Company, Publishers^ 4^ Lafayette Place, New York. 

London, agent: G, E. Stechert, 26 Kif^ William St., Strand. 



IMPORTANT TO SUBSCRIBERS. 



-X- 



-n^;^- 



Realizing that the circulation '>s 

SCIENCE 

can be increased in no way better than by the honest 
recommendation and aid of its subscribers, the pub- 
lisher of SCIENCE is prepared to extend for six 
months the term of any subscriber who will forward 
with the money for one year ($3.50) the name of a new 
subscriber not already on the list. Liberal commissions 
will be paid canvassers Address, 

PUBLISHER OF SCIENCE, 

47 Lafayette Place, New York. 
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SCIENCE. 
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SCIENCE. 

AN ILLUSTRATFDWF.rKI.V JOURNAL. THE' 

SC(ES'C£ COMPANY. OWNERS AKD 

PUBLISHERS. 

OrncsH AKO DmacTOiVb — D. C GilkaK. vI 
Baltlmon. ^rtililmi; MU'JN Niwruui. of W»htn£(na. 
yitt-trttldnt; C,v«11in»«C- HiinoAito.ol Wuhinioii; 
ALUS. Utmiiu IIei-i.. ot Wuhingion ; O, C MxtiM. 
of NewHixn; J. W, Pcuhll. uf Wrulunslon: W. P. 
TkawHiDCK. of N«r York; S. ILScitOD**. of Cub- 
brides. 

Jul7 vdA jMiuaty, Communiciiinni will ba ««lcam«d 
Tram ■n|> (juwMt. R*^«cIm1 muniitcHpU vill ba raaunuJ 
to thf BU<tion only vhen ihc rcquiHlc ■uounl of 

Addr«M *II corrrvpondenc* (o n QpifVCE ** 
Vt Lafaydt* Place, Now York. 

SUHCKimOMS.— Unitt<l l^tUfi ind CinxU. \\.f- 1 ycat. 
Grui Briuin uid Europe, ^ a yvu* 

Stiftte* Club-nUvi (in oae teniUu«c«), 

I (ub«M. I yr *■■.■••«• ■ S ]>9» 

a » If - fc«o 

3 '■ 1 y ■• *•• 

4 1 rr • •>• iMW 

ADVERTISING RATES; 
t Pifc I time >.••■■••. V)o o» 
M Pace I line . ■ . • / • > . . it oo 

)( Pasv 1 ttms MM 

Wi Fixe I iloii ......... ] 00 

far iinalt ■JvcRikcoieiiit Ike niB will be 13 eoili : 
per line, wilb iliicoitnUi for euniiimed inudkitii. For 
infomuiUoii abdul htkccml i>r*%iti<DA ai Ji^njc line con- 
ind* Bildicv B. C KVERINUIIIM, Maiuter, Ad- 
nnuant UeijanmCDl ot SatOccB. 47 Lliir*tt« Pl*«c 
NswYuriLCilT* 

Ai/t-rrtfitnitntI murl (* aecrfiiMr In frrrf rttfftt. 
Ctff rfriittd until IVtJattJay, 10 A .M, 

SCIENCE it ful/rtt le Ikft* wkt aJrtrtiM iit it. 

FOR DYSPEPSIA, 

Meatal and Pbrsical Exhftustion. 

Nervousness, Wealtencd Energy. 

INDIGESTION. Etc. 

% 



ACID PHOSPHWE. 

.\ liijuid prcp'iriitiun of the phos*, 
phates and phosphoric acid. 

Recommended by physicians. 

It makes a delicious drink. 

Invigorating and strengthening. Pam- 
phlel free. 

For sale by &U dealers. 

RUMFORD CHEMICAL WORKS, 

Providence, R. I. 

tV BEWARE OF IMITATIONI!. 



ESTERBROOK'S 
STEEL PENS. 

OFSUPSKinit ASDSTAXflARDQVJlUTY. 

Lttdlng Nos.: 046. U, (30, 135. 239, 333 

I'or Snlr by fill atnliontra. 

TIE ESTEXBRfiDI STEEL FEI CO., 



Haun'8 Reference Indexes. 

If r«» WHit <« Uxni amyiUmr about uir iUB;acT 
Mtul Inquiry, with Hfl* (<rA ccnti fnt cailtnale of OMI of 
•amr, » B: PICK<IAN MANN, Wu>ii«u-ri»>. DC. 

Tnuucnpu and InnaUliunii fumolicd. CJipUiiBMry 
CBC^an Irac. 



KIMBALL'S SATIM STRAIGHT 
CUT CIGARETTtS. 

Teoplc of rctiDCit l«aie who 
ilciirc cxccplionally fine cigKi> 
ettos blionlil Ut« onl)' our 
STRAIOIIT CUT. put up 
in uiin pack«« and haxes of 
tOi. las. 50s. and loo*. 
14 FIRST PRIZE MEDALS. 

•SVM. 8. KIMBALL. & CO- 



The Travelers Insuranee Company 

of Itafiford, Copii.,ori»n»**J 146^, ja.jvt batti Li/k 
f*IleUt anO AiiiJmt Ptiitin. Only l^trRc aocldcQt 
eonpaar in Amenc*. Ooly %i u ycur to pFOltMiODal 
■fid biugam mm lei puh $t.ocio imunnca. with |i 
WMhly indnnnitt. Ha« paid pollcyhotden nuuljr 
lil^eooioea. All peltcwi nin-faifaiialila. At[ (tuma 
paid, «<ihoul diacounl. anil iin noil iiiclr On reccipi of 
utiHlaf tc^ pnHif. 



t^^— g * a u ^ J ^^— ^^B^M— - 
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JOHNS HOPKINS UNIVERSITY, 

BALTIMORB. 



Prognunntrt of (he inwrLiction offered, for the 
•CMttntk Jtsf beginning October t, IS87, l" 

Ctttduate, Uadergraduace. xnA Sp<cul Siudenm 
vill be lent on applicauim. 



QDEEN«,ag.g24^pK?. 



<=^--, 

«^;^^. 



SEND FDR GATALOSUe 



(.Pt CT«CH E. 

IEVE -GLASBE S 

SPT GtASSCS 

TBANSrTS.LEl/tLS 
OMMMS aKTIIUMlMIi 

wi«nosco(>es. 

M*[:.ii: I awrcANS 

■aCIENTinC 
k^fc^flAtvS or E^r^* 

^MiMiCAiS rtc. 



QUSTAV E. STECHERT, 

828 Brcadwsr, New Vork. 
Imfrttr »f SfUnlt/it Beokt and PertMiitalt. 
BmtchoB : Li'it>zig. Hospibtl Str. 16 ; Lon- 
don, 20 King William Str.. Strand. 



JAMES McCREERY & CO. 

Previous to opekihg their new stock 
or Fall Drbss Goods orrER tbb fol- 
i-owiNc. Bargains : 

0N£ line or UIXEO SUITINGS, 44 INCHES 
WIDIB, AT 75 CT&, rOBMEK PRICB, |l.3S 
PER YARD. 

One LiNBOFFREKca Caxvas Cloths 
SO CTS., FORSIBR PRICK 8i TKR YARD, BOTH 
OF THE ABOVE LINES ARE ALL WOOL AND 
VERY DESIRABLE. 

Orders ev mail willrbcbivk promi't 

AND CAREFUL ATTENTION. 

BROADWAY AND ELEVENTH ST., 

NEW YORK. 



6° 
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|0 I o 

Th« Amaiictin lnv6«mont Company, 

ri[ F-nlmati.ljiirv, lnv-... oiili i (ijl.t-iiK capital Of 

SSOO.OOO. surplus $75.000. "if*" fir.i 

Mo(rf4£e L<4I.« dr4vii4fr seven [«r *fior-. Urtb Pfirtcl- 

i^al unj Intiivii fully guarantddd. Al» t pat 

Milt. >a-)'<jj Del;»ntLirt Bumli wjiirtnl by toj per ctuI, 
nf finl M »nis£e Liunt held in tniit by ikt MbF- 

cantlle Trust Company. N. Y. s it con car- 
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WHAT AMERICAN ZOOLOGISTS HAVE DONE FOR 
EVOLUTION.' 

Ladies Aif d Gcxtlemen. — Ekvm >Tars ago ] had the honor 
■ fif mufingbrfoR (his JLSSociation an acMress in which an iiti«fnpt 
' was made to show what American ioOlofi;i&ts haJ dooc (or evolu- 
tion. My reasons for sdcctin^ this subject were, lirsl. that no 
; general mtew of this lucure h.i(l been made : and. second, that 
many of the o(i-repeatc<l eK:imp!« in support of the (l«i\'Ativc 
theory were from European sources, and did not cam- the weight 
of e<iually important facts the records of which were concealed in 
our o\^-n scientific joumali. Danvin was pleased to write to 
me thai most of the (acts I had mentioned were familiar to him. 
but, to use his own words, be was amazed at their number and tni- 
poRance when braught together in this manner. The encourage- 
ment ol his reco^ttion haa led me (o select a continuation of this 
theme as a subject fir the custumar>- presidential address. — a task 
which i& at best a thankless if not a protiiless one. Had I faintly 
reaOurd. however, the itKrciLsing number and importance of the 
contributions made by our students on this subject. I should cer- 
tainly hive choMn a different theme. 

Incomplete a* is this record of ten years* work, I am compelled 
CO present it. In the Buffalo address two marked periods in the 
woricofthe zoologists in this country arc rccot^niied : the one period 
embracing the work of the topoi^raphcrs, the tield-sur^-eyors in the 
science ; the ntlicr period datinjf from ihe advent of Agassiz. with 
the u-ondcrful unpulse he imparted to Ihe study by his enchusiaitm 
and devotion. A third period in American loological science, and 
b) far the most important awiikening, dates from the publication 
of Darwin's ' Origin of Spedei,' Its effect on lualogical literature 
was MriLing. The papers were first tinijed with the newdoclritic, 
then viiur.itcd. ^ind now. without reference lu the theory-, derivation 
is taken for granted. 

As loologislt, we are indebted to Darwin (or the wide-spread 
public interest in our work. Before Darwin, the unp»naiice of our 
special studies was far ouiweighetl by the prarlicil value placed 
upon science, in the application of which an immediate material 
gain was assured. Chemistry, physics, geology, were important 
only iKcause a practical application of these sciences was capable 
of showily an immediate material return. 

Agassu. in his appeal to the State for appropriations for the great 
museum at Cambridge, insisted that there were higher di^'i(Iends 
than money ones to be looked for In endowments (or inological 
museums, and these were intellectual dividends. While the force 
«f this apjieal vdU .always remain true, the transcendent importance 
of the naturalist's studies from the standpoint of Darwin is widely 
recognised, M.im now becomes an object of rigid scientilic scrutiny, 
ln>m ihc new posiijon wliich has shed such a flood of light upon 
the animals helow him. Hi* habits, behavior, the physic.il in- 
fluences of his environment and their effects upon him, transmission 
ol peculiarities, through the laws of hcrcdit)', — all these factors arc 
directly implicated in the burning questions and problems which 
agitate him iu-4]ay. Questions ol labor, itimperance. prison -pcfomi, 
<tEftribulion of charities, religious agitations, arc questions immcdi- 
aidy concerning the mammal man, and are now to be seriously 
studied from the solid standpoint of ohsetvaiion and experiment. 
and not from the emotional and often incongruous attitude of the 
Church. To a nalunilist it may seem wctl-nigh profitless to discuss 
the question of evolution, since Ihe battle has tieen won : and. if 
there be any diicus^on. it is as tw the relative mcnts and force ot 

' Abnigrd (roBi the aJd lata loiti* Amiricaii Aiiocuiim (*> (ii« JLdTuiccoual of 
S6«Mn, 11 N«w Vorh. Av- ta, tHj. br PK-t. E. W. UorM ot StUm, MaM., lb* 
1 prcndcDi of ifce auodatioa. 



the various factors invoh'ed. The public, however, are great!)' in- 
terested in the matter, as may be seen by a renewal of the Agbt 
the English reviews: and the agitation is still kept up by 
meaning though ignorant adnscrs, who insist that science has n«l 
yet accepted the doctrine : and great church organiiatlons meet to 
condemn and expel Iheir teachers of science from ccriajn school* of 
learning because their teachings arc imbued with the hereby. 

Dr. Asa Gray, in hit discriminating biographical memoir of Dar- 
win, says in regard to the • doctrine of descent,' " U is an advance 
from which it b evidently impossible to recede: as has been said of 
the theory of the conservation of energy, so in this the proof ol 
this great generali ration, like that of all other great genera U tat ions, 
lies mainly in ll»c (act that the evidence in its favor is continually 
ajgmcnting, while that against it is continually diminishing as tbc 
progress of science reveals to us more and more the woriongs of 
the universe." Let us examine, then, the evidences, irivi.il as well 
as important, that have been recorded by American io<)lo|itftts wilh- 
m the past ten years in support of the deriiative theory. 

Without further apology for the very imperfect character of this 
survey, let ittc at once begin by calling attention first to the testi- 
mony regarding the variation in h.ibits. ami rvi<leiiccs of reasoning- 
power, in animals. The establishment of individual vanation in 
menial powers, change in haWts, etc, lies at the foundaln>n ol Dar- 
winism as furnishing material for selective action. There is no 
group of animals which exceeds the bird* in varied and suggesiire 
material for the evolutionist. It is a signilicant fact that the birds, 
which appeared to Cuvter and his contemporaries a closed type, — 
a group that seemed to fulfil the ideal conception of a class arche- 
type as compared to other groups which had their open as well a* 
obscure rdationships.— should be, of all groups, the one that first 
yidded its exclusive charactenstics. In fact, there ts nn gniup in 
which Ihc b.irriert hai'e been so completely demolished as in this 
apparently distinct and isolated class. An attentive and paikot 
stud) of the birds has established almost c»-ery point defined by 
Darwin in his theory of natural selection. One has only to recall 
the marked reptilian aJTmilics aa shown in their cmbryulugical and 
palcontological history. Betides all these structural rel.it ion ships, 
the birds possess, as a group, remarlcable and striking illustrations 
of variation in color, sice, marking, nesting, albinism, mclanbm. 
moulting. migratKin, song, geographical variation, sexual selection, 
secondary sexual chanurters. protccrivc coloring : and in their habits 
show surprising mechanical cunning and ingcnuily. curious and in- 
explicable freaks, parental affection, hybridity : indeed, the student 
need go no tunlier than iIk IjinU Eo establish every {mnciple of the 
derivative theory. 

The many observations on the nesting habits of birds would 
form a curious chapter as illusiraiing the individual peculiarities ol 
these creatures. 

Mr, J. A. Allen, in writing on the inadequate iheor)' of bird's- 
nests. shows grai-e and important eiceptions to Wallace's theory, 
though he subscribes heartily to his philosophy of txrd's-nesls. 
He expresses surprise that closely idlied r^pecies of birtls should 
oftentimes build divert kinds of nests. nveHooking the fact that 
even closely allied varieties of man build entirely unlike houses. 

The behatHor of wild birds when kept in confinement, and the 
attempts made in domesticating them, has always furnished an ln> 
teresring field for study. The curious freaks and impulses whkh 
they olten betray, the changes they show under the new conditions, 
indicate in some measure the pLutkity of their organization, 

Hon. John D. Caton. in an interesting paper on unnatural attach- 
ments among animals, records a curious fondness shown by a crane 
for a number of pigs; and in axkother paper on the wild turkey 
and its domestication, this writer has nude some valuable records 
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of the succ«nive changes which lake place m the bird during (hU 
procws. — changes in color, during which ihc rr»re conspicuous 
features of prolcctivc colorinjfare lost : changes in habit, in which 
arc seen the uiiduin^ or relaxing ol tho&c features which indicate 
cocHttanl rigilance. (roiri carrjing iisdf in a scmi-crccl nltituttc. 
perching on thr talWt trees, covering; up the eggs carefully with 
leaves when off the nest, etc., to moving in a horiroiilAl uitiludc, 
perchinjc near the ground, covering the eggs but sligluly or carc- 
leMly, etc.. and loning tlut wildness which characteri2cs the bird 
in Hs wild state. At the l>re«ding-»c«on, however, the females be- 
came wild again, but this was a feature loo deeply Implanted to 
show modification In the time allotted to Mr. Catnn'ii«s|)eriment. 
The same writer has also obsen-cd in the Hawaiian I«UmU the 
effects of reversion to a wild aWtc, w( diftcrcnl kinds of domestic 
anitoals which have from time to time been c-trried there. Among 
other anim.iU, he was fortunate enough to observe the undoing 
stages in the tlomcttic turkey, and the auumplion of those features 
which charactcriie the wild bird. 

A great many farts illustrating the plainest (eiitures of natural 
selection, protective coloring, rnimicr)', etc.. have been reconled in 
our joumais from time lo time. A brief allusion may be made to 
a few of these. . . , Dr. R, E. C. .Sieanis has nwcle some interest- 
ing notes on protective coloring in Phrymicma. Having collected 
these horned litarcLs (or toads, as they arc commonly called) in 
central California, he has noticed, that, if the ground repon they 
frequent is yellowish, the lii-ards .ire, without exception, of that 
color; if ashen gray, then that color is simulated : and (his. with- 
out exception. 

An unquestioniible fact liiui been finally established by recent 
methods of obscnalion on tlic habits of insects and other animals. 
and that is, that individuals of the same <:pt-(;ie5var)' in intelligence: 
that they arc not automata ; that they arc not impelled by a blind 
instinct to perform certain acts with unerring accuracy, but, on the 
contrary, that ihey var>*. an<l often greatly vary, in their ability to 
provide for their young, in their skill to secure .lufficient food, in 
their wit to avoid danger : in other words, they make bliindent iuid 
mistakes, and Invoke their progeny and even their colony in ruin. 
This individual variation in intelligence is brought out ver>- clearly 
by a patient scries of obscn-ations made by Drs. G. W, and E. (i, 
Peckliain on the special senses of wasps. They not only repeated 
ma^y of the experiments of Sir John Lubbock, but many new and 
ingenious cxpcrimcms were devised. Their studies were for the 
purpose of investigating the mental power, sense of bearing, color, 
direeiion, memory, emotion, power ol communic^lion, general in- 
telligence, etc. An interesting result of their painstaking work wu 
ihcdetcniiinacion of individual dlffercnce.s as to the faculty ol mem- 
ory and power of distinguishing color and direction. This kind of 
study of the habits of insects has brought to light features of the 
most surprising character. The remarkable studies of Sir John 
Lubboi^k. Dr. Moggridge, and others in Europe, have been paralleled 
in tills country not only by the observations above quoted, but 
notably by ilic labors of Rev. H. C. McCook in his studies of the 
American ants and spiders. 

Dr. Thomas Mcehan describes a homel that was gifted with 
great intelligence. He saw this insect struggling with a large locust 
in unsuccessful attempts 10 (ly away with it. After several fruitless 
efforts lo tly up from the ground with his victim, he fin.tUy driiggcd 
it fully thirty feet to a tree, to the lop of which he Uboriou^ly as- 
cended, sUll clinging to his burden, and, having attained this ele- 
vated position, he flew off in a horiiontal direction with the locust. 
Dr. Mcchan truly says. " Thrrcwas more than insiiiici in this act : 
there was reasoning on certain facts, and jutlgment accordingly, 
and the insect's judgment had proved correct-" 

The delicate balance of conditions between organisms, whether 
it be between individuals of the same species or between widely 
separated groups, is an imiwrtani fciilure in the tjucsiion of sur- 
vival. Prof. S. A. Forbes, in a thoughtful study of certain species 
of EHtemotlrattt in Lake Michigan and the surrounding waters. 
calb attention to the important part |>la)'ed by these minute crus- 



taceans, showing how ihcy furnish almott the cnliie food for young 
fishes, larger crustaceans, and even insert larvx. He writes. " ^fol' 
lusca. one would say, could afford to be indifferent to them, since 
they neither cat them nor arc eaten by them, nor seem to come in 
contact with ihem anywhere, through any of their h.il.iits or neces- 
sities. But for this verj' reason these iwij i-l.i\tes alfnrd an evcel- 
lent illustration of llie stringent system of rc-aciions by which an 
.-isscmbKigc of even the most diverse and secminEly independent 
organisms is held together. ... If there were no EntomoUraea 
for young fishes to eat, there would be very few fishes indeed 
to feed upon Moliuscti. and that clas» would flourish almost with- 
out restraint ; while, on the ottier hand, if there were no Mollusca 
for the support of aitult fishes, Eitlemostrttcix would be relieved 
from a considerable part of the dmin upon their numbers, and 
would multiply .-ucordingly." He i< much struck with the fact that 
in the larger bodiet ol water Ihc sixties of Entomostraca show an 
inferior development in numbers, slxe, and roiiustne^, and in re- 
pro<luciive power. Their .smaller numlicr and sl/e arc doubtless 
due to the relative scarcity of food. 

The cffea of mechanical strains as producing morphological 
effects has been treated in a masterly way by Dr. John A. 
Ryder. . , . Prof, A. K)'att, in ^n exhaustive study, shows, among 
other things, the effect of gravitation as accounting for the form ol 
the moUusk- shell, citing examples from all the classes, and even 
drawing examples from other sub-kingdoms, tu support his views, 

I'rof, E. 11, Cope, in a memoir on archa.-stlietism, considers the 
hypothesis of use and effort. Ihc. office of consciousness, etc. He 
allcmpls to show that consciousness is primitive, and a cause of 
evolution. He sustains his thesis by a series of arguments, which, 
if nut beyon)! my grasp, wuuld he loo cttcnsive to present here, I 
can only repeat the rcgrcl I expressed in the Buffalo address ; 
namely, that neillirr Profcsscir Cope nor Professor Hyatt have yet 
heen induced to present to (he public an illuslrated and simple out- 
line of their theories. Such a demonstration, I am sure, would be 
acceptable not only to the public, but to many scientific students 
as well. While these two eminent naturalists believe fully In the 
dcri^'Alivc theory, they insist thai Darwin's thcor>' is inadequate to 
explain many of the phenomena and facts which they encounter in 
their studies. Darwin ha<; distinctly said In his first edition of 
the ' Ofigtn of Species,' " I am convinced that natural selection 
lias been the main but not the exclusive means of mndlfication ;" 
and in his sixth edition of the same work, in quoting thi»e words, 
he laments that he Is still misunderstood on this point. The 
theory of iiccelenititm and retardation of these authors is. if I un- 
derstand it rightly, a very pliin case of natural selection. Il was 
inevitable thai those individu^ds thai matured the quickest were 
belter prepared to defend ihcmselves. were quicker In the field, 
were able to give their offspring an earlier start In the season, were 
in every way more fitted to surWve, than those which matured 
later. It b assumed that this is a law, when, to my mind, it seems 
the simplest result o( natur.il selection. Instead of overriding it, 
it is only a conspicuoui; result :ind proof of il. 

A parallel case may be seen in the increase in site of the brain 
in the vertebrates, and conspicuously in the higher vertebrates, 
since their first appear.inee in geological hi.siory. The intlivldual 
brain clearly \asKs, in siic ; and it docs not require a great effort 
to perceive how, in the long-ruiv, the greater brain surx'ivcs in the 
complex struggle (or (existence. Associated with the greater de- 
velopment, parts that were freely used for locomotion before, now 
arc compelled to perform additional service, and through the law 
of use and effon. which all admit as an important factor, organs 
are modified in structure, the anterior portion of the body assumes 
a new aspect ; and it was on the character of these parts and 
aspects that Professor Dana was led to formulate his conipre- 
henslvc and ingenious principle of cephaliiation. It is a result, 
and n»l a cause. And »o 1 believe, though witti great deference to 
Cope and Hyatt, thai the laws of acceleration and retardation, 
exact parallelisms, inexact parallelisms and still more inexact par- 
aJldbms, and many other laws and theories advanced by thrae 
gentlemen, arc not causes, but effects, to be cxjilained by the doc- 
trine of natur.-U selection and ' survival of the fittest.' 

The connecting links and intermediate forms which Ihc sceptical 
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fiublie wi hungrily demand xre contitiually being riiscovcKd. 
Oreai gaps nn being closed up rapidly: but the records o( this 
work, bdnfc published in ihc jourruls of our scicniiAc societies, arc 
hidden from ilie public eye as much as if lbe>' Kad been pul>> 
hthei in Coptic. So rapidly hxvt these mittiing links been estab- 
lished, that the general zoologist finds it ditlicuU to keep up with 
the pnigTess made in this direction. He can hardly realite the 
completion of so miny branches of the genealogical tree, 

Prflfcssor Cope, who has ;iccoiiip1»he<l so much in this dirrclion, 
says, "Those who hiu-e, during the last Icn years, dcroied ihem- 
Belves to this study, have been rewarded by the discov-ery of the 
course of de\elopincni of many lines of animals ; so that JI Is now 
passible to show (he kind of chan}^» in structure which have re- 
sulted in the species o( animals with which we arc familiar as liring 
on the surface of the vATlh at Ihc present time. Not that this 
continent ha» j;iveTi us the parentage of all forms of animal life, or 
all forms of anitiuls with ukeletonK, or vendjr*. but it h.os given 
us many of (hem. To take the VtrffhraUi. we hnve obtained the 
long-since e.ttinct ancestor of the very lowest vertebrates. Then 
we have discovered the ancestor of the true fishes. Weh.iveihe 
ancedorof all the reptiles, of the birds, and of the mammals. If 
wc consider the mammals, or milk-givcrs, separately, wc have 
traced up a great many lines to ibeir points of departure from *ery 
primitive things. Thu* we have obtained tht genealojfical trees of 
the (Jeer, tlte camels, the musk, the horse, the lapir, and the rhi- 
noceros, of the cats and dogs, of iSc lemurs and monkeys^ and 
have import.int evidence as to the origin of man." 

The discover}- in the western leriiaries of multitudes ol huge 
and nlonaUous mammals, and, earlier still, of f(^[antk and equally 
monstrous reptiles, naturally letl at once to an inquiry as to the 
cause of ihcir exlinclion. . . . .\inong the most interesting dis- 
coveries connected with these creatures is the determination by 
Professor Marsh that these early mainmala, birds, and reptiles had 
brains of dmiinuiive [iroporiions. . . . "The ^rnall brain, highly 
specialized characters, and huge bulls, rendered them incapable of 
adapting themselves to new conditions, and a change of surround- 
ii)g8 brought exiinciion. The exiuing prulioscidiaiis must soon 
disappear (or similar rcisonE. Smaller mammals, wHh larger 
brains, an<l mure plastic structure, readily adapt themselves to 
their environTiieni. and survive, or even send off new xnA ^-ignmus 
line*. The liiHocfrala, with iheir ve*\- tliiii:mitive brain, fixed 
characters, and massive frames, nourished as long as the conditions 
were C5i>cci.illy favorable, but with the first geological change ihey 
perished antt left no deaceiidanis." 

I'rof, j\. E. Vcrrill. in a lecture at Vale Oillege entitled * F.icls 
Illustrative of the Darwinian Thco^ry,' shows what an important 
factor parental instinct is in the evolution of species. He rcganls 
the lack of parental care " .-ut one of the probable causes though 
usually overlookefl. of the c^xtinclion of many of ihr Ur;f^ and 
powerful reptiles of the mcsoioic age, and of tbc targe mammals of 
the tertiary." He says, " Tbc vcr>- small si/c of the brain, and its 
low organization, in these early animaK. are now well known, and 
wc arc justified in believing thai ihcir intelligence or sagacity waa 
correspondingly low. They were doubtless stupid and ^uggish in 
their habits, but probably bad great powers of active and passive 
reSESiance against correspondingly stupid camivorou* species. But, 
unless the helpless young were protcclcd by their i>arents. they 
wrould quickly have been destroyed : atid such species might, in this 
way, haw been rapidly exterminated whenever they came in con- 
tact with new forms of carnivorous .'iniin,i1s, bavinj; the inMincl to 
destroy ibe ncw*bnrn younn; of mammiils. and ihe eggs and young 
«f oviparous reptile*. Thus it would Iwvc c>'>mc about, that Ihc 
more tntclligcnt forms, by the development of (he parental instinct 
for the active protection of their young against ihrir enemies, would 
have survived longest, and therefore would have trangtinilled this 
instinct, with other correlated cerebral developments, to tlicir de- 
scendants." 

Prof. John FIske, in his 'Cosmic Philosophy.' arrived at a similar 
conclusion in regard to early man. Ifc sha^ved, ihal, when varia- 
tions in intelligence became iporc important than rarUiions in physi- 



cal sirueture, then they were seized upon to the relative ocdosion 
of Ibe latter. 



The wide-spread public interest in DarA-inism arose from the 
fact that ever)- theory and every fact advanced \x\ proof of the dcriv- 
ative origin of sjiecies applied with equal force to the origin of man 
as one of the species. The public interest has been continually ex- 
cilcd by the consistent energy with which the Church. Caltiolic and 
Protestant alike, h.as inveighed against the dangerous teachings of 
Dan\'in. Judging by centuries of experience, as attested by unim- 
pearbable htstoric-il records, it « safe enough for an inlclligeni man, 
even if he ktMnvs nothing about the facts, lo promptly accept as 
truth any generalization of science which the Church declares to be 
false, nnd. conversely, to repudiate with equal promptness, as false, 
any interpretation ol the behavior of (he universe which the Church 
arljudgrs to be true. In proof of this sweeping statement, one has 
only to read the imposing collection of facts brought together by 
Dr. White, the distinguished president ol Cornell University, which 
arc embodied in his work entitled • The Warfare of Science," a* well 
as two additional ch:iplers on the same subject which have lately 
appeared in the Popular Scienet Monthly. 

Only the briefest reference can here be made to a few of Ihe 
numerous contributions on the subject of man's relationship lo the 
animals below him. The rapidly accumulating proofs of the close 
relation existing between man and the Quadrumana make interest- 
ing every fact, however trivial, in regard to the atructurc and luibils 
of the higher •i|)cs. 

Dr. Arthur E. Brown has made some interesting expetiments 
with tile monkc>'3 at the Zoological Gardens in Philadelphia, He 
found that ihc monkeys showed great fear, as well as cariosity, 
when a snake was placed in their cage, though ihe)- were not 
affected by other animals, such as an alligator and turtle. On the 
other hand, mammals bclon^g to other orders showed no fear or 
curiosity at a snake. These ezperimenis, repeated in v;uious ways, 
lead him to only one logical conclusion, — " thai the fear of the Aer- 
peni became instinctive in some far-distant progenitor of man by 
reason of his long exposure to danger, .anil dcith in horrible form 
from the bite, and it has been hantted down through the diverging 
lines of descent which find expression to-<iay in the genus //wn^ 
and Pithicus'' 

I'he same author, in an exceedingly interesting description of the 
higher apes, says, " .Mr. A. K. Wallace once called atcenlioo lo Ihe 
similarity in color cxisltog between the orang and chimpatuec and 
the human natives of their respeeiive countries. It would, indeed, 
seem as if but half the truth had been told, and that Ihe comparison 
might be carried also inio the region of mind ; the tpiick. vivacious 
chimpaniee partaking of the mercurial disposition of negro races, 
while the apalhctic slow orang would pass for a disciple of the 
sullen fat.-vlism of ihe M^ay." 

Dr. Brown has also given a description of the grief manifested by 
a chimpanzee on the death of its naatc. His grief was shown by 
tearing his hair or snatching ai the short hair on hb head. The 
yeli of rage was followed by a cry tlie keeper had ne\-er heard be* 
fore. — a sound which might be represented by ' hah-ah-ah-nh-ab ' 
uttered somewhat under the breath. — and with a plaintive sounil 
like a moan, 

Mr. W. F. Homaday read at Ihc Saratoga meeting of this assti- 
ciati'm ;in exctxdingty interesting paper on the habits of the orang 
as observed by him in lu native forests. He says, " Each indindiuil 
of the Borneo orangs differs from hit fellows, and has as many 
facial peculiarities bcIor^^ng to himself alone as can be found in 
the indi\-i(luals of any unmixed race of human beings." After 
recounting the many trails of the orang. heretofore regarded as 
peculiar to man, he says, *' Let any one who is prejudiced against 
Darwinian views go to the forests of Borneo ; let him ihcic waich 
from day to day this strangely human form in all its various phases 
of existence; let him sec it climb, walk, build Its i>cst, eat and 
drink, and fight like human " roughs ' ; let him see tlie female suckle 
her young and carry it astride her hip precisely as do the oooly 
women of Hindosian ; let htm witness their human-like emotions of 
afTcction. satisfaction, pain, and childish rage, — let him see all this. 
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and then he may feel how much more polent ha* been the le&son 
than all he has read in pftges of abstract ratiocinaUon. 

Prof. Alexander (•raham BcD has prcs«rtwi a memoir to the 
National Acxderay on the (orroaiion of a deaf varidy of the human 
race, in which he shows by tables a series of generations of certain 
families In which, the progenitors being dcAf-mutcd, this |>cculiArity 
becomes (xripeiuated in many o( the descendants, Recogniiing 
fully ihe laws of heredity, natural seleciton. etc, he shows that the 
est.-it>llshmcnt of deaf-mute schools, in which a visual tanji^ge b 
taught uhich the pupils alonr understand, tends to bring them into 
close association with each other: and that naturally, with ilm 
seclusion, acqu.iint.incc ripens into friendsltip and love, and thAt 
statisiks shou- that there ia now in process of being built up a d(af 
vancty of man. \ 

Dr.'w. K. Brooks, animated by the cojjcncy of Professor Bdl's 
rca-toniiti;. u led to pre|>arc an article entitled ' Can Man be Modi- 
fieil by Selisctiun ? ' In lhi» paper he diiuruiLsc^ the staitUnif proposi- 
tion of Professor Bell, and recognises ihe convincing proof which he 
furnishes to show that the law of selection does place within our 
reach a |Kiwerfiil inlluencc (or the improvement of our race. The 
striking ch-iracttrr of the uhles of facts presented by Professor 
OcU, and the signrficant suggestions of Dr, Brooks, lead one to 
consider how far the influence of sclrction has had to do with 
the character of gre,il communities, as to their intelligence or 
ignorance. Whin we see nauons of the same great race-stock, — 
one showing a high percentage of illiterates, a high death-rate, 
degradation and ignorance, while just across the borders another 
nation, .-iparently no better off so far as physical environments are 
concerned, with percentage of llliterateit and death-rate low. inicllt- 
gent and cleanly. — we are led to inquire if here a strict scientific 
scrutiny with careful historical inv-estigation will not reveal Ihe 
cause of these conditions. Can it be proved beyond question that 
the illiteracy and degradation of Italy and Spain, up lu wuhin re- 
cent years at least, is the result of centuries of Churrh oppression 
and t))c Inquisitbn, destroying at once, or driving out of the land, 
all independent thinkers, and at the same time forcing her pnests 
to lend celibate lives, and inducing Others of etiltivnicd and gentle 
minds to lead cloister lives ? Is it also a fact, as Alphonsc de Can- 
dolle asserts, that liy far the greater number of distinguished scien- 
tists have cunie from frotRKUnt pastors.* He gives a signific-int 
list of eminent men whose fathers were Protestant p.i.ttors, raying, 
thai had they hccn priests of another religion, leading celibate lives* 
lliese men would not have been born. 

It is considered an intrusion into matters which do not concern 
science when such inquiries are made, but the scientist has vet)" 
deeply at heart the intellectual and moral welfare of the community. 
It the cause of degr.idation and Ignorance, of poverty, of contagious 
disease, or of any of the n)ii«eric3 wliicii make a nation wretched, 
can be pointed out by scientific mclhoils. then it is the stem dutyof 
science to step in ami at least show the reasons, ev^n if the remedy 
is not M once forthcoming. The men who would be reforrnen and 
agitators, and who by ihcir eameMncit and devotion get the atten- 
tion of multitudes, are unlit for their work if they show their 
ignorance, as most of Ihein do, of the doctrines of natural selection 
and dcrivstiun. 

In drawing to a close this very imperfect «ummaty of wffat 
American zoologists have accomplished (or evolution, many other 
disiinguiihetl contributors might have been mentioned. The work 
of eminent physiologists and paleontologists has hardly been consid' 
cred : nor has the long army of botanical facta for Darwin, as re- 
vealed in the fascinating study of the relations which exist between 
flowering plants and insects, contrivances (or cross- fertilizaiian, 
means uf plant-dispersion, etc, and the distinguished botunbts 
connected with this work, received attention here. Indeed, the 
proper limits for an addrrss of this nature have been far exceeded. 

Sufhce it to say. that all these students have worked from the 
stand|xiint of derivative doctrines. A still grcaieririumph to Dar- 
winism are the evidences of gradual conversion still going on among 
a few isolated workers who still remain stubborn, yet j'ielding to the 
pressure uf these views by admitting features that ten years ago 
they repudiated. 
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There arc two points to be empfusixed here in closir^ : aivd one 
is, that American biological science stands as a unit for evolution ; 
and the other is. (he establishment of a great generatuaiion which 
shows, that, when intelligence became a factor in animals, it was 
seixed upon to the relative exclusion of uther characteristics. This 
gcnrr.iliratiftti offer* an uno-iSii liable ar;gumcnt to-day for a wider, 
broader, anit <leeper education for the masses. The untold misery 
and suffering of the working-classes as witnessed in thbr struggles 
of the last two years would have been avoided had the rudiments of 
social science, even a knowledge of the value and significance o( 
simple statistics, been appreciated by them. 

The startling paper of Dr. Seaman (Science, viii. No. 190) on the 
social waste of a great city shows the blundering, criminal way in 
which municipalities are controlled by coteries Ignorant alike of Sci- 
ence and the bcneliccnl mission she stands waiting to enter upon. 



PREHISTORIC CHRONOLOGY OF AMERICA.' 

The prehistoric period of America dates back from Ihe discovery 
of the scvenil |iitrts of the continent ; and the problem is lo recon- 
struct the histor)' of the various nations who inhabited both .Ameri- 
cas in this period. A re\'iew of the means at our command to ac- 
complish this, dii-ides them into six classes : — 

I. LtgenJary. — Thi.s includes the legends or traditions of the 
native tribes. These often bear a strong resemblance to Semitic or 
other Oriental myths, but the similarity is a coincidence only, and 
lho»c writers have been led astray who count it for more. The an- 
naU of the Mexicans, the Mayas of Yucatan, and the Quichuas of 
I'erti, carr>' ut scarcely five hundrtxl years before the voyage of 
Columbus, although the contrary is often suted. The more savage 
inbcs practically remembered nothing more remote than a couple 
of centuries. 

II. Menumtnta!. — The most famous monuments arc the stone 
buildings of Mexico, Yucatan, and Peru. By many these arc as- 
signed ,'in antiquity of thousands of years ; but a calm weighing of 
the testimony placet them all well within our era. and most of them 
within a few centuries of the discovery. The celebrated remains of 
Tiahuanuco in Peru arc no exception. Much more ancleni are 
some of the artificial sbeiUheaps along the coast. They contaict 
bones .ind shells of cxiinci species, in intimate connection with 
stone implements anil pottery. They furnish data to prove that the 
l.ind W.is inhabited several thousand years ago. 

III. Inditstriixl. — The industrial activity of man in America may 
be traced by the rcmaiiLS of his weapons, omamenis, and iool» 
made ol stone, lione, and shell, hi most of the deposits examined, 
specimens of polished stone and pottery testify to a reasonably dc- 
vehiped skill : but m the Trenton gravels and a few other localities, 
genuine p;il;voliihic remains have been fi>und, putting ni.nn in 
America at a date cocval with the cloic of the glacial age, tl not 
earlier. The vast antiquity of the American race is further proved 
by the extensive dissemination of maiie and tobaccoi — tropical 
plants of southern Mexico, which were cultivated from the latitude 
of Canada to that of I'atagonia. 

IV. Li'nguiitic. — It is believed that there are alwut two hundred 
ndtcally diflerent languages in North and South America. Such a 
confusion of tongues could only have arisen in hundreds of cen- 
turies. The sluily of these languiigcs. and of the gradual growth 
of their di:tlects. supplies valuable (lai.v for the ancient history of the 
conUncni. 

V. Physical. — The American race is as distinctively a race by 
itself as is the .African or while race. Although varying in many 
points, it has a marked ti xednes.4 of ethnic anatomy, .uwl alway* has 
had. The oldest American crania, collected from the most ancient 
([uatemary deposits, ate thoroughly AmtTican in iyi>c. 

VI. Gwlegie. — As the discovery of implements in glacial de- 
posits locates man on this continent at least at the close of the 
glacial epocli, this carries his residence here to about thirt}'-five 
thousand ^Tarsago. But there is no likelihood th.nt he came into 
being on this continent. He could not have developed from any of 
the known fossil mammalia which dwell here. More probably 
some coloniei tirs.t migrated alon^ the pregl.icial Laml-bHilge which 

■ AiNtnci ol ui adilreu hcTuic Ihe Scxtlon of A&llinipal(if]r ol Ihe Amcricui 
A»QCU(Iofl f«r (he AdvaDcfnwni: of Schhc*. bi Nffw Vc4k, Aug, i^if, ilSji \f Dr. 
Uuiiel U. Biinlon. vice-fmsidMit uiJ ctiurmiia Ol lh< iccliun. 
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once connected nortbcra America with western Europe. Later. 
othen catnc from Asia. Al that lintr the physical geog^vphy of 
the northern hemisphere was widely differeni from the pretent. 

These vanous <laU have a* yet been but imperfcclly studied: 
when ihcy shall have recci»cd ihe attention lhc>' merit, wc may 
contidcnti}' c^kulate on a Ur)^ increaM in our knowled^ o( the 
course of events in ancient America. 



ECONOMY IN MANAGEMENT OF SOIL.' 

In this great nielropolis. or wherever our association m«tJi, ve 
are shown with pride the aboundint; evideivccs of the progrcu of 
a great naiion. and the material prosperity of its people. 

Tracing this visible wealth to its source, vue find that it has all, 
with insiKTiiticani cuceplions. been produced from the soil. The 
Ameriam inheritance wa* .-» fertile soil, A pohcy perhaps war- 
ranted by the circumstances, but none the less improvident, has 
marked the grovi-ih of tlie nation. Generation after generation has 
recklcMly drawn upon the stored fertility ol the land, whh no 
systematic effort at restitution, not only to supply the current sup- 
port of people, bui the surplus which has provided all our apparent 
v.'valth and private iinpruvements. 

The rapidly inflreasInK demands of our €>wn country are met, and 
more than met, so far iu mere quanlity is concerned, for a great 
surplus is annually sent abroad. For twenty yean agricultural prod- 
ucts have constituted three-fourths of the loinl eiportK from the 
Vniled States, while in s\ng\c recent years this proportion has 
reached eighty-lhree per cent, and amounted in value to nearly 
nine hundred million dollars. And it is manliest iliat thbi super- 
abundance of soil-products will continue, despHle any possible in- 
crease in population, at lca.st well into the next centuf)'. Wc hiasl 
o( our great ex|>un»tion of .soil-products, forj^iiing that ihb really 
means the sending to foreign lands great block* of our stor« of 
saiural fcnility. thus disposing of the main source of our tnaicrial 
wealth by the ton and by the million. The steady reduction in the 
fertility of the Miil, which results from the annual drauf^hl by crop- 
ping and the absolute loss incident to ordinary di»pasition ol the 
crops, IS. much greater than commonly understood, and a matter so 
important as to demand serious consideration. 

For present purposes ii is sufhcicnt to refer lo only three elements 
of plant-food, which arc of vital importance, and in whidi the soil 
is most likely to be, or to become, deficient. A compulation based 
upon the mean annual agricultural pruducls of the United States at 
the present time, the average composition of these products as far 
as Imown to chemistry, and Ihe cash value of the chief fertilizing- 
materials in domestic markets, gives the following st.ited quantities 
and values of the three elements named, which arc taken from the 
land by the farming o|ierations of every j'ear : — 

^,aaa,fH» ttaa of nilragaa, worth tjSo p« Kid. ll.i|n^wi|Wnfi 

fjcoa/eoa peunh. loo „ }o««o&jano 

t^toiMoo M phojibaric Kill, 1*0 „ mdiom^mi 

TMalvklue ti^^M»aM» 

The effect upon the soil depends, of course, upon the disposition 
of the products cmboilying these enormous quAniitics and values. 
Fortunately, a very large ]>art remain upon or are returned to the 
land, in the prw;ess of harvc-Mirg and preparing for market, and 
more in the fonn of water and residues incident to consumption. 

On the other hand, there are vx«l absolute tosses resulting from 
the well-known wastes of towns ftn<l cjtie», besides the portions 
actually sent to forc^n countries. To exactly apportion Ihe dispo- 
Btion made ol Ihese produds. and hence of the fcrtiliiing elements 
represented thereby, is Impoesihle: but iw u> ihe latter, a lough 
approximation divides the total Into three parts, rcspcciircly remain- 
it^ on the land, returned 10 the soil, and wholly removed from it. 

This country imports the agrkultural products of other countries 
in considerable quantity, but in kind far less important to the 
question in hand than our exports. 

The articles exported arc largely of a charaacr especially rich in 
plant-food. Making due allowances, therefore, I estimate the 

■ Abctrue of an uMrna fceTon ihc SMiion of Economle Sdom «iid Siuktua 
Ci| lh« Amcriiran AuiKiiiiim f»r ihi Ailvunctusot et Sdcnce, ai Nev Yorii, Ane. 
(•-■;, i3«;, by llcniy E. Al<n>n), C-K-, al Anhml, Umm,, *i<«.f«iHU«at ol iIm 
■MitMt. 



average exponaiions as representing thirteen per cetit of the 
fertility value of our total products, and our absolute wastes ai 
home at more ihan tweniy per cent additional. Together 
the«e constitute a full third o( the figures above pven, or 
an annual removal from American soil, of nitrogen, potash, and 
phosphoric acid, worth, in the markets of this city to-day, more 
than six hundred million dollars. By our present syMem, or rather 
continued improv-idcncc in the prodoction of the necessaries of life, 
wc arc thus diminbhing. at thb alanniog rate the original capital 
of our foundation industry. 

When products are exported, mainly food, which are worth seven 
hundred million dollars on our shores, there is included plant-food, 
all needed ai home, which we caonot repbce for one-third of that 
sum. 

This fertility never comes l>ack. It goes lo enrich other lands, 
or is washed Into seas from which we do not ever gei the fish and 
the carp. Those of us who are conteodit^ with impoverished soils 
are well placed 10 appreciate the sober subject of agriculluial ex- 
b3Uslk>n, and are in duty bound 10 tend an earnest word of warn- 
ing to those who labor on newer lands. The researches of modem 
liiite^ have done much in csi.tblishing truths of practiced value re- 
garding the elfeci upon the fmiJiiy of the land, ol the removal of 
different crops and products, and hence teaching us what should 
l)c consumed at home, and what tnay be proRtably sold. 

Thu4. if ton after ton of farm-produce l>e removed from a 
Western farm to an Eastern market, or from any American farm to 
a European market, it makes a great difference es'entually, to the 
lan<l where produced, and to its owner or user, whether these tons 
be cotton or com. beef or butter. 

The folIo\\'ing table illustrates this point : — 
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It merely mitigates the evil presented, to note that the soil holds 
large quantities of plant-food still in store; that nature ha.s pro- 
■vided supplies of mineral manures in concentrated form, deiwsited 
in various places ; and thai some investigators yet believe they will 
prove conclusively the assimUniton by plants of the free nitrogen of 
the atmosphere. 

Should this much-disputed question of nitrogen-supply be w 
settled, it would certainly remove a vast deal of anxiciy. trouble, and 
expense ; for. as we have seen, nitrogen consiitutcs three-fourths in 
value of the pUnt-food annually used by crops. But the prevalence 
of the belief tlut the growing plant dcpendsulmost exclusively upon 
the nitrates of the soil, and has no power to asisimilatc the free 
nitrogen of the air. is amply shown by the market-prices 0* *m- 
n>oniatcd manures and the extent of their sale and use, 

The trade in commercial fertilisers has reached wonderful pn^ 
portions, and agriculturists h»il with joy the discover)' of every new 
deposit like the potash-salts of Germany and the mineral phosphates 
of Canada and the Carolinas. But the cxpcoac ■nd<lcnt lo mining, 
manipuLalton, and transportation, gre.-itly impedes the use of these 
natural stores, and makes the more important every means of hus- 
banding the home resources of every acre of valuable land. If the 
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slatemcnl could tw :icce|>ted without much ctualification, wc might 
derive great comfon from the A.'Uunince that chemical examination 
of soils shows the presence, whhin reach ol the plough, of nine 
ihousand pounds of poixsh. and half as much phosphoric aciil. on 
<\'ery acre, or enough lo fumi.th ihe average crop for from two hun- 
dred and iwcniy-tivc lo two htindrrd and lifty yean. 

Now. in the first place, the average land in tillage at the present 
ktlmv by no means reaches such a standard ; and, in the seoond 
'plucc, it b vrdl Icnown th^t but a vtiy sm^l fntction of the plant- 
food actually present in soil is in an availablr form. Ordinarily 
more than ninety-nine per cent of the planl-fuud found in soil by 
' tfae cliemisl the plant itself finds dormant or un^tvailablc. Time 
and natural agencies gradually convert tlicir intrn elements; hui, 
lo Icecp pace with agriculiural demands, the ph^'sical propeni« «( 
soils mual be closely studied, and knowledge obtained and applied 
^^cg^l^di^lg the proper mcctuniad trciltncnt uf bnil. Figures already 
sutlicicntly demonstrate the recognized condition and needs of the 
soil. So difficult is it to make the once fertile l.ind take back into 
use tlie natural resources, and so active the demand for plant-faod 
ill ever)' avoiltible form lo relum to the soil. that, incredible sk it 
. appears, commercial ferlilizeri are maintained at such selling rates 
' as to make ihc entire annual farm -product* of this country worth 
half as mudi lor mamire as they are in market. 

With our rapidly increasing population, and a constantly lessen- 
ing fcriitily of saiC we huvc prcseiiied to us questions of the gravest 
import. By the w;isieful processes prevailing, we are expending 
our ver^- substance, and daily adding to .1 burden under which 
generations to come will stagger. 

The Cnic economy of soil managemeni. involving the production 
for our people of fooil and cluihing, fud and shelitrr, anil the wise 
man;ij;cmenl and disposition of our surplus, arc problems great 
enough to satisfy the ambition of both scientists and statesmen. 

In all expositions of the condition and prospects of the agriculture 
of tliis country. Gen, Francis A. Walker claims that the American 
people have been fully jusiificcl. upon sound economical principles. 
ir) the past system <A cultivation of the soil al the expense of future 
generations, 

" Thirty-eight noble Slates, in an indissoluble union, are the justi- 
fication of this policy. Their school-houses atitl factories, iheir 
roads and bridges. Iheir railways and warehouses, arc the fruits of 
tin; characteristic agriculture of the past." 

But the reason for wasteful systems no longer exists. " The 
country in the arable parts is scliled, and the line of population 
row rests near the base of the great sterile mountains which oc- 
cupy so large a portion of the continent. ... A contlnuJince of 
thb policy wilt be. not the improvement of our patrimony, hut the 
impoverishment of our posterity. . . . Economical and political 
considciaiions alike demand that the soil beciueathed to this gen- 
eration, or opened up by ilsown exertions, shall hereafter be deemed 
and held as a sncieil iruai dii' the American people through all 
time to come, not to be iliminished or impaired for the selfish en- 
jojonent of its immediate possessors," 

These considerations should increase our regard for and interest 
in the business of farming. We should all rejoice at the revival oE 
agricultural studies, .and the increasing number of able men who 
are making them their life's work. 

Let me cordially Invite continued contributions to the proceedings 
of this section, upon foods, fabrics, forestry, 1ndustri.1l education, 
and other to|>ics closely related to our material welfare. .-Vnd t 
appeal for more encouragement and aid for the earnest workers in 
other sections. — in biology and chemistry, physics and mechanics. — 
who arc laboring in the various brancho of science, that its practi- 
cal results may he applied to economizing the fcrtiliiy uf the soil, 
whidi 1$ the hia&is of our material prosperity. 



MENTAL SCIENCE. 

The Sense of Smell in Dogt. 

Dr. G. J. RoMANts. !>)■ his careful observations and happy 

generalizations, has made himself the representative of the growing 

, science of comparative psychology. His two books on animal in- 

tdligeoce and on mental e\-oluiian in animals (to which is to be 

added a third on Ihc mental evolution of man), written under the 



inspiration of Darwin, have done more, perhaps, than the works of 
any other writer, to introduce scientific order into a field fornieriy 
gi\-en over to poorly described, cxa^craicd stories, and hasty, un- 
warranted generalizations. With the downfall »rf ihe .inihro|io- 
mor|)hie theory of the universe, the importance of the nicnl.il phe- 
nomena observable in animals was more readily rccof^ixed and 
appreciated. Hundreds ol obsen'alions drawn up with the recjuiMic 
details and accuracy have been collected, and a number of reliable 
and suggcsthrc generalizations have been recorded. To these Dr. 
Romanes has added an important study on the method by which 
his dog follows the scent of the master. 

The observations were made on Dr. Romanes' seticr-tntch, an 
animal very much attached to hira. Thcj- were made on the 
grounds adjoining his house, and a number of precautions not 
easily described were taken, (l) When Dr. Romanes walks over 
the ground vrith his hunting-boots on, the dog follows the scent 
with Ihe gtratest readiness. (3) If she is put to the track of 3 
stranger, she pays no attention to it. (3) The dog w.w led into the 
room when preparations were going on for an outing, but. instead 
of Dr. Romani-s going out. the gamekeeper twhose scent he follows 
ncKt after that of Dr. Romano) went : when set free, the animal at 
first followed the Iriick. hui. t'lnding that her master wiis not with 
the gamekeeper, returned. (4) The next eK|HTTment was a very in-| 
geniousone. Twelve men w.ilkcd in Indian lilc, so that they 
trod the same fnolsteps. thus producing a conglomerair of olfactory] 
impressions. Dr. Romanes headed the comp.my. so that the traces^ 
of his steps should be most obliterated; .ind, after walking thus 
two hundred yards, the first six men walked in one direction, the 
la.st six in another. The dog quickly ran along the route followed 
by ihe twelve, overshot the point of division, but soon returned and 
followed the direction taken bj- (he si,x headed by Dr. Romanes- (5) 
A number of experiments were ma<ic to ascertain what part of Dr. 
Rom-ines' person or of his apparel gave the clew to the animal. It 
was suspected lo be the hunting-boots, and this proved correct. A 
stranger put on these fmois. and the dog eagerly followed the 
scent : and. contrariwise, when (C) Dr. Romanes put on the stnitiger's 
boots, the animal was indifTcrenl to his track. (7) Kurlhirr ex- 
periments were made lo locate the souree of the scent in the boots. 
The dog did not follow the scent of a stranger walking in bare feet. 

(8) When Dr. Romanes walked in bare (eel, the dog fi>Uowcd the 
trace, but le»s eagerly than usual, and with much hesitation. 

(9) Again, the animal did not follow Dr. Romanes when he 
put on new shooting-boots. (10) Next a single sheet of brownj 
paper was glued lo the soles of hi.s usual hunting-boots. The dc 
did not catch the trail until he ciiine to a place where, as Dr. Ro-' 
manes had pre^■iol1sly noted, a lew square millimetres of the paper 
had come off. fil) When her niitsii-t walked in new cotton socks, 
tiie trail w.is lazily followed, and soon given up. With woollen 
socks worn all day the result was the same. (i3) Dr. Romanes 
next walked fifty yanh in shooting-ljoots : then three hundred yards 
in his sloe king-soles, carrying his boots ; then three hundred yards 
in his bare feet. The animal caught the sci-ni, and (ollowcd it 
unhesitatingly through the whole dialanci-, thougii the trace left by 
stockings or bare feet alone was not sufficient to guide the animal. 
{13) The next test was a modilicalion of the last. Dr. Romanes 
and a stranger entered a carriage and drove for several hundred 
yards. The former, in his huniing-boois. then alighted and walked 
fifty yards, whereupon he re-entered the carriage, and the stranger 
walked the next two hundred yards : the dtig. when shown the 
track, ran the whole two hundred and fifty >-ards without pausing. 
The experiment was repeated with another stranger, with the same 
result. 114.) To test the power which the dug had of selecting the 
disilnctivc odor accompanying her master from other odors. Dr. 
Romanes soaked his hunting-boots in anise-seed-oil. The odor was 
so strong that a friend could follow the track an hour later by the 
odor of the oil : yet the dog was not confused except that she hesi- 
tated about the lirst few tiepw, hut then pursued a% usual. 

The neat lest was directed towards ascertaining whether the ani- 
mal could distinguish her master by odors emanating from other 
portions of his person. (15) Dr. Romanes, after pursuing a zig. 
lag course just trodden over by a number of footsteps, hid behind 
a wall, with his c>cs just visible. The animal went at once to the 
hiding-place. (iCi) Again he hid In a ditch, with only the top of 
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his hud visible. At two huadre<l yards the dog detected her 
master. And went to him dircctl)r- 

Frotn these tests. Dr. Ronunes concludes that the dog dhtin- 
Ifuishes him Irom all others by-the odor of bis boots (i - 6). xnd 
does not distin^iah him in his naked feet (8 - 1 1 1. The odor is 
probxbly emttttd by the int. but must be miied with that of shoc- 
Irather to be of service lo the do|;. This is doubtless a matter of 
«ducxtion; had the dog bevti used to following; her master when 
without shoes, the animal would have learned to iotlow him thus. 
The chantcieristic odor caiinot penetrate a sheet of broM-n paper, 
but a few square millimetres o( surface b sufficient lo give the dog 
ibe dew. The aniniul is ready to be ^ided by inference as well 
as by perception, but the inference is inslanUneous (I3 nnd 13 as 
compared with 3. 8, and 1 1 ). L&stly. not only the feet (through 
the l>>nsi livii the whole body emits an odor ihiit the dog can dis- 
tin^isti in a mass of others (ij). This order is recu^ized at 
great distances to windward (1 J), or in calm weatlwr in any direc- 
tion (16) : il is not overpowered by anbe^eed-oil (14) or by the foot- 
prints of another (4). 

TukTimeNecessakv to pebckiveCold andHkat.— It is 
well known tlut a cotti sensation reaches consciouime^ more 
lafiidly than a sensation of warmth. Dr. [>ol()!;cheider of Berlin, 
whose researches on the hot and cold points of the skin have 
gained him a wcll-descn'cd reputation, has recently accurately 
measured the tui^Ih of the lime necessar)' to percrive these scnu- 
lioas. The observations were made on parts equally scnsiliic to 
heal nn6 cold, .ind wiih inlcnsitics of heat and cold equally differ- 
ent from the IcmpcraUire of the part. The lime ol contact was 
recorded electrically by means of a metallic button fixed to the skin. 
Contact with a cold point \\ia fell or the f.^ce after 13.J. on the arm 
after iS, on the abdomen afler 31. on (he knee after 2$, hun- 
dredths ol a second. The sensation of a hot point was felt on the 
same surfaces afler 1 9, 37. 62. and 79 hundredths of a second re- 
siicciively. Thb great difference in time has an im^tortant theo- 
Tclical bft.\ring on the physiology of dermal setisations. 



BOOK -REVIEWS. 

Crtoii>gi<al Histery 0/ Lake iMhmstan. a Quattmary Lakt ef 
Xdr/A-WftUrH NfittJa. (Ij'..S. Geol. S*in'.. Monojjr. XI.) 
By 1. C. RtSSELL. Washington. Government. 4,". 

This volume, and the companion monograpK by (Jilbcrl on 
Lake llonncviile, arc undoubtedly among the most interet-iing, il 
not the most imponant, contributions hitherto made 10 the Ancient 
geuiip^phy of lhi» continent. Il must be admitted, however, that 
the wonderful chantfck in the aspect of the Great Basin, of uhlch 
we find here the most conclusive evidence, arc scarcely ancient in 
the theological sense, h&viiig been accomplished almost wholly 
since the close of the glacial epoch, and largely since the advent of 
man. 

Lftkc I^ontan, situated mostly wilhin the area now forming the 
Stale of Nevada, filled a depression along the western border o[ 
the Great B.istn. at the h.ise of the Sierra Ne\'ada; whUe Lake 
Bonneville, embraced almost entirely in the pr^Kutit Tcrritoi>- of 
Utah, occupied a corresponding position on ihc east side ol the 
Great liasin. at the foot of the Wasatch Mountains. 

The hydrographic basins of these two water-bodies embraced the 
entire width of the Great Basin in latitude 4i°. Lake Bonneville 
was 19,750 square miles in area, and had a maximum depth of about 
1 ,000 feel. Lake Lahontan covered S.433 square miles of surface, 
aitd in the deepest part, ihc present site of Pyramid Lake, was 866 
feci in dcpih. The ancient lake of I'lah ovcrllowcd northward. 
and cut down ii« channel of discharge 370 feci. The ancient lake 
of Nc^■ada did not overflow, Eacli of these lakes had two high- 
water Slaves, separated by ,1 time of desiccation. In the Lahontan 
basin, as in the Bonneville, the first great lise was preceded by 
a long periwi of deftlccition, and w.-u followed by a second 
dr)- epoch, during which the vallcj-s of Nevada were even more 
completely dcsett than ai present. During the second Hood-stage. 
the lake rose higher ih.in at the time of the first high water, and 
then evagwratcd to complete desiccation : for the present lakes of 
ibc basin (Pjamid.Winncmucca. etc.) arc of coinparatit'ely recent 
date. and are nearly fresh, lorihe re-nson that the salts deposited 



when the quaternarj- lake evaporated were buried or absorbed by 
thccla>-s and marls thai «ccup>- the bottom of the basin. 

As Lake Lahontan did not overflow, it became the receptacle lor 
all the mineral mattM- supplied by tributary streams and springs, 
both in suspension and !n solution. Tlie former was deposited as 
lacustral sediments, and the latter as calcareous tufa, or formed 
desiccation products when the lake e\-aporaied. 

The introductory chapter contains a sketch of the Great Basin as 
the enplorcr finils it to-day. It stands in mariccd contrast in nearly 
all its scenic features with the remaining portions of the United 
States. The traveller in this region is no longer surrounded by the 
Ofien, gnssy parks and heavily timbered mountains of the Pacific 
slope, or by the rounded and flowing outlines of the forest-crowned 
Appalachians : and the scenery- suggests nought of the boundless 
plains east ol the Rock)' Mountains or of Ihc rich savannas of the 
Gulf Stales, fie must compaiv it. rather, to the parched and 
desert areas of Arabia and the shores of the Dead Sea or the 
Caspian. 

To Ihe geographer the most striking characteristic of the country 
stretching eastward from the base of the Sierra Nevada to the 
Rocky ^Iountain system is thai it is a region of interior drainage. 
For thin reason il is known as the 'Great Basin.' No streams that 
rise within it carT>' their contributions to the ocean ; and Ihe climate 
is dry in the extreme, the average yearly proclpiiation not exceeding 
twelve or fifteen inches. 

The are-i thus itobtcd from oceanic water-systems is 800 miles 
in length from noith to south, and nearly 500 miles broad, and corw 
tains about 20S.500 square miles. At the south ilie valleys of ih« 
Great B:isin are low-lying. Death Valley and the Colorado Denen 
being depressed below the level of the sea ; but at the north the 
v.'^Icys have a general elevation of from 4.000 to 5,000 feci, while 
(he intervening mountain-ranges rise from J.ooo to 7,000 feel above 
them. 

The mountains exhibit a type of structure not described before 
this: region was explored, but nou- recogniied by geologius as the 
' BflMn Range structure.' They arc long, narrow ridges, usually 
bearing neaHy north and south, steep upon one side, where the 
broken edges <]( the strata are exposed, but sloping on the other 
with a gentle angle conformable to the dip of the l>eds. The)- 
havc been formed by the orographic lilting of blocks of the earth's 
crust, that are separated It)' prolound faults, and they ilo nut exhibit 
the anticlinal and synclinal structures commonly observed m moun- 
tains, but arc monoclinal instead. The mouniains arc ntg^ed and 
angular, usu^illy uticlothed by vegetation, and owe their raarvel* 
lously rich ctAon lo ihc rocks of which tlic>' arc composed, 
especially the purine iracliyics, the deep^^lored rhydiio, and the 
many-hued volcanic tuffs so common in western Nevada, often 
rivalling tl>c brilliant tints of the New England bills in aulumn. 

The rallcys or plaina se|Mraiing the mountain Tangex far from 
being fruitful, shady vaies. with tile-giving streams, are often ab- 
solute deserts, totally destitute of water, and treeless for many 
days* journey, the gray-green sagebrush alone giving character to 
the landscape. Many of ihem have playas in their lowest depres* 
sion^ (Mmple miid-pl.iins left by the evaporation of former lakes) 
thai arc sometimes of vast extent. In the desert bordering Great 
S.-dt Lake on the west, and in the Black Rock Desen of noithem 
Ncv'ada, are tracts hundreds of square miles in area showing 
scarcely a trace of vegetation. In winter, portions of these areas 
arc occupied by shallow lakes, but during the summer months they 
become so baked and hardened as scarcely to receive an impres- 
sion from A horse's hoof, and so sun-cracked as to resemble tessel- 
lated pavements of cream-colurcd marble. Other portions ol the 
valleys become incrustcd to the depth of several inches with alka- 
line salts, which rise to the surface as an efBorcsccnce, and give the 
appeanmcc of drifting snow, The dry surface material of the 
deserts is sometimes blown about by the wind, s.iturating tlie air 
with alkaline particles, or is caught up by whirlwinds and carried 
lo a great height, forming hollow columns of dust. These swaying 
and Iwnding columns, often two or three thousand feet high, rising 
from the plaina like pillars of smoke, form a characteristic feature 
of the deserts. 

Chapter IL. on the genesis of Lake Lahontan. contains a sum> 
mary of tltc facts which show that the lake tilled a compound 
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orographic ba&in. resulting from ihe lilting o( faultvd beds. The 
question of outlet is discussed in deUil, the con«Lusiun being that 
ihc lake did not o»'erflow. 

Chapter III. discusses the physiof^phy of Ihe Lahontan basin, 
describing in dciiil the valleys and mountains, and ils lakes, rivcrSh 
and springs, and including nuincroii.s iin&1>'se& of the watcn from 
these three sources. Auentiun is given lo the peculiar p1ay»i or 
broad mud-plains of the arid region of the Far West, as well as to 
the t«nporaiy lakw, called 'playa-Iakcs,' which frequently tloocl 
them. 

The physical history of the ancient lake is fully and ably discussed 
in Chapter IV. Under the head of ■ Shore i^cnomcna ' we find 
detailed descriptions and illustrations of the terraces, bars, embank- 
ments, etc.. thai were formed about its sliores. The highest of the 
ancient water-lines is nuned llie ' Lah<»iUn Beach ; ' and Ihc most 
conspicuous icfTiices below this are the 'lilhotd.' • dendritic.' and 
' thinotiiic.' Kach of these marks the upper limit of a variety of 
tula, from which it derives its name. 

Numerous sections are introduced 10 show ihe stnjcturc and rela- 
tions of Ihe mechanical sediments, which consist of two deposits of 
lacustral' marls, separated by a htAvy laj-er of current -bedded 
gravels ; thus recoiding two lake periotis and an intcrmediutc low- 
water stage. 

Chapter \^, on the chemical history of the lake, is especially im- 
porlinl. It inctuilcs, lirst, a ^neral account of the chemtstr>' o( 
natural waters as thry occur in streams, sptings. lakes, oceans, and 
enclosed lakes or seas., followed b^* descriptions of the tufas precipi- 
tated from Ihc water of Lake Lahootan, the salts prccipitatc<l when 
complete evaporation took place, the cfHorcsccnccs now farming on 
the desiccated floor of the lake, and the sail-works of the region. 
As already indicated, the IuIjis present three main divisions. The 
lithc^ tufa is a compaci. stony variety, and is the oldest of the 
principal calcareous deposits that sheathe ihe interior of the basin. 
Thinolitic tufa is composed of cry»t;its, and w** formed in the an- 
cient lake when it was grcjitlj reduced by evaporation. The den- 
dritic tufa has a branching or dendritic structure, whence ils name, 
and it i« the newest of the tufa formations. 

Cliaptcr VI, presents the lifc-hisiorj- of ihc ancient lake as deter- 
mined by the abundant molluscan remains and other fossils that 
have been found. The shells show that thelake was fresh through- 
out its higher stages. t>uriiig the period when ihinolite was formed, 
it seems to have been too concentrated to admit of the existence of 
moUuBcan life, a* no fowiils have been found in that deposit. A 
chipped implement discovered in the upper lacustral beds indicates 
that man inhabited the Far West during tlic last rise of Lake 
Lahontan. 

Chapter VII. is a brief rhunU of the preceding chapters ; while 
Chapter Vin, is devoted to a dbcussion of the quaternary climate 
of the Great Basin, ihe periods of greatest lake-expansion being 
correlated with the two gl.-ici.tl epochs of the Sierra Nevada, and 
bclic^'cd to indicate cold and modcralcly humid periods. 

In Chapter IX. we have a summary of the evidence bciring on 
the determination of the geological age of the lake. The conclusion 
reached b that il existed during the (|uaternar}', but was more 
rcceni than the date usually assigned for the close of the glacial 
epoch. 

The tenth and concluding diaplcr contain^s an acoouni of the 
orographic iiu>vemenis that have affected the Lahonlan basin since 
Ihe last high-water period, including a map showing all the pust- 
Lahontan faulls, some of which are marked by exceedingly (rcsh 
escarpments, and arc evidently still in process of fonnalion. 

The illuaraiions iire profuse and admirably executed, and Mr. 
Russell's style is ihroughout clear .ind graphic. Details arc mainly 
kept in the background, or presented in tabular fttrni : an<l it is 
probable that both in general interest and educaiiotiial value this 
monograph is excelled by none of the publications of the Geological 
Survey, 

EUmcnts of GcaJcty. By J. H. GORE. New York. Wiley. 8". 

The present publication is a treatise on some geodetic operations, 
and intended 10 give the beginner a clear insight into the subject. 
Il begins with a brief historical skelch of the various attempts to 
deieraiine the figure of the earth. The former half of the book is 



devoted 10 a description of the instruments aivd o( Ihe elementary 
operations and methods of plane Eeo<lcsy, but ihe principal object 
of ihc author is to describe ihc methods of sph<:roidic and geoidic 
geodesy. The student who begins ,10 study this important branch 
of KCOdesy will, or at least ought to, he conversant with the insiiu- 
menis .tpplicd by gcodesists. with the theory of least squares, and 
with the calculation of iriangulaiions. which are *ei forth at som« 
length in the first part of the book. On the other hand, the begin- 
ner, who will find some valuable and praciical hints in the chapters 
on base measurements -ind the field-work of triangulatkina, will 
miss a discussion of topographical methods and operations. The 
book would become far more useful for the bqrinncr. who must 
study the simpler geodetic operations before beginning with the 
measurement of the figure of the earth, if a description of the 
method?! and theories of topography were included in the plan. The 
development of each formula is very complete, and ihe results are 
given in the shape that the majority of wrilcr* have considered the 
best. Ex^miplea are given lo illustrate the application of the for- 
mula'. The Mudeni wdl lind at the end of each chapter a list of 
books referring to the subject under discu>sion. F. B. 



NOTES AND NEWS. 

As we go to press we have obtained a copy ol the opening re- 
marks of Prof. S. P. Langl«y, president of the American Assoda- 
lion. Professor l.anglcy spoke as follows : — 

Membkrs of thk AssnciATtoN, — While, for the main pur- 
pose of our coming here, we arc all of one mind, some must 
remember a peculiar pleasure in their lirst attendance, when ihcy 
came to these meetings as !«alitar\' workers in some subject for 
which the}' had met at home only indifference, and held ihemselveft 
alone in, till here, wiih a gl.id surprise, thej' met nihcrs. too. caring 
for what they cared for, an<l foumi among strangers a truer fellow- 
ship of spirit than their ouTt familiar friends had afforded. With 
such communities of purpiwe wherever two or three among us arc 
gathered logeiher, it is a happy thing that we cannot remain str.an> 
gets; for doubtless, of the many hrrcwho have habitually breathe*! 
"the calm and still atr of delightful studies," there .trc few but 
know by experience how bani it is for <]ne i:oal 10 keep alight alone, 
and how especially good it is for the solitary workers to be brought 
at timen into the waimih of companionship. To a great many of 
us. then, it may Ijc counted as the very chiefest good of such an 
asscmbh' as ours lo-i)ay, that here eacii meets some one with a kin- 
dred glow, and finds that interest and sympathy from his co-worker 
wiihoiil which the scientific life would be but too cold. It is most 
liiniinate, nevertheless, that our happy constitution as a body, not 
only of invest ig.-itors la science, but of teachers and lovere of 
knowledge, brings those here in greatest numbers who disseminate 
as well as produce il, and who arc skilled to recognize the value of 
the newly mined product when brought into this public exchange 
of ideas. We must admit here, that fouli&b idca.s as well as wise 
ones are brought to this open mart, and that, in dealing with the 
variety ol pupets now prcsenud for accepl.^ncc, ii becomes almost 
as hard a task for us 10 &hut out folly as to entertain wisdom ; for. 
after all, who are we ihul judge, and how can wc s.iy " wisdom is in 
us to decide," when it is chiefly because we are ignorant thai we are 
here? Probably the only rule is thai taught by experience, that since 
art is long andUtcshort, experience difficult and judgment uncertain, 
knowledge commonly .idvances best by such Utile steps, that one 
fool is not tided till the oihcr is securely planted on the solid ground 
of fact. On the whole, then, while wc agree ih;il some r.irc visitor* 
have come to us over the " high priori road." do not let us welcome 
without scrutiny all those who would walk over it into this associa- 
tion's domain. At the same lime, in view of our ignorance as to 
the real nature and causes of things, 1 would plead with those of 
you who are judges, for a large tolerance, even of what seem lo be 
errors of speculiilitJn, whrn these are found in company with evi- 
dence of a faithful nriginal study of facts; for wc shall then have, 
at any rate, done our best not to turn away Truth, even il she has 
come to us in an uiifumiUar dress. And now I can only congratu- 
late this assembly of her follciwers on a meeting which opens so 
auspiciously, and express the hope, thai whether in the new knowl- 
edge which we may take to the section-room or find there, or in the 
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social plcasumthc gaihtnng bring*, ihi* may fulfil its lance open- 
ing pnimlw of ttting a fnitifal »m\ happ)' season (o us and to our 
aMociaiion. 

— Dr. E. Nauniann. lale direclor of the geological «in'C)' ot 
Japan, has published an essay on the influence o( the siructiire of 
tlic earlli upon the phenomena of tctrutrial mai^'ncttstii. Hit re- 
Karclies in japan show thai ihc niagnctical lines ate to some ct* 
lent influenced by ti\t/Mt:i magna, a ^at fault which cn>s«n the 
bUnds In a diiccLion south-enM b>' north-west. By sludying the 
direction ot the magnctkal Uncs in connection wiih the treolofpcal 
structure of other countries, Ihc author coniM to (he conclusion, 
thai, in the ncinity of faults and fottts, the tnagnetieal linedi 
show remarkable irTC)iularitics. and that a connection exists between 
both phenomena. Recent researches hy Ciro Christoni on the in- 
tensity o* tem^trial magnetism in Italy i.lft* li^ila R. .Uc-iiifuit 
dei Lttite/, 1887. p. wo) show irregularilies of ihc niagnctical 
elements In the eastern part of VenetLi. on the western pan of the 
coast of LJguria. and in Va! Pelice. These places coincide 
with centrea of »ci:>Tiiic;il disiurlMnces. and suggest a cunnectiun 
between geological ajid magnelical phenomena. It seemft. how- 
ever, that the available material is siill too inromptete for a thor- 
ough study of the question at i»uc. the ntagncitcal surveys not 
being of a suflicicntly detailed character. 

— Charles E. Pulnam of Davenport, lo.. died July ig. 

— Those interested in Spiritualism will read with special inieresi 
Prof. Carvill Lewis's atcctinl ot Iv^o sitlingx with (he noted Enfjltsh 
medium. EnKlinton. This medium is such a tower of faith to 
believers, and has deceived so many, that so glarine an exposure 
of his methi>d.'« as Professor Lewtt gives, is es]iecially vnluiible. The 
article is published in the Proceeding* of the English Soctciy for 
Psychical Research. May. 1887. 

— The readers of Si-fem-i know from our notes on the explora- 
tion of Africa how rapidly one discover^' follows another, and that 
k is difficult to Iceep a map up to date. This fact has induced J. 
Perthes to puhlixh a second iKliiion of his largv map of .\frica in ten 
sheets (1 : 4,000,000). The student of the geography of Africa will 
find this map. which contains an enormous amount of detail, and 
which is in ever)' respect up to the date of puhlicatton. a valuable 
help in hb rcscaiches. The routes of exploren, the tribes with 
whom ihey came into contact, and the ctwractcr of the land they 
traversed, are shown in (he map; deserts, sieppes. and regions 
with tropical vegetation, including savann^u and v\-ood>, being dis- 
tinguished by di^erent colors. An important feature of the map. 
and one necessarj- for the critical study of geography, is the dis- 
tinction between countries which are really explored and those 
which are kno^vn by report only: the former being written with 
heavy letters, the latter with tight ones. The nesv edition, of which 
Iwo shccla — Kongo and Abyssinia — have been publisHeil, con- 
tains so much new material, that the leaiun ' Kongo ' is jiraciically 
a new map. The results rf the joume^sof Kapaiio and Ivens. Reich- 
ard, von Franijoia. Kund .tnd Tappcnbeclc. Wolf, Uudncr, Crcnfell, 
Junker, and the obscrvniions of Captain Ruinier. hjivc been usc<l 
in construc(ing this sheet. The importam results of tht-se joum(_-ys 
were published in our m.ip of Central Africa some lime ago. The 
observations of Chavannr mv\ other visitors of the Lower Kongo 
induced the author. H. Halieimht. (o riichide that region in the 
tone of Mepp« occupying 5f>nth-we*t Africa. In Section 6, 
' Ab)-ssinta,' the routes of C'ecclii and Chiarini have been made itse 
of, and — what will be welcome to most readers — Emin Pacha's 
province, hts stations, and those of ihe Kongo Krec Slate, have 
been marked by separate colors. The political boundaries have 
been corrected according to recetii treaties an<l annexations. 



LETTERS TO THE EDITOR. 

*•* rktatltnlttn t/ KHHtijit me^ h i>%l!iJlrSke aJmat^m t/ftt t t m t fa nJtittr 
cirlummt f/i<:nDu:t/trf{jti»( frvmfiity jm rr.fi irir/ fullmimtry ntliitt a/ 
lAtir imvtiligalinv. T'anKif <ffici tf ilit muttir itH'^itinx Alt ttmmnnitalifii 
tmlU it furmiihrd /rti In a ay nrrrifii'*JiKf m rrf-wuf. 

Tkt rditmetlt it tl^ tt fitUitk any ^urriri itiumiini mMk IJU titmrnettr 1/ 
iJkt /aurmal, 

C»rritf*mJinU *n rtfmtittil ft tr »t irlt/ at fcuihit. Tlu-wriHr-'i nmmtit 
tit mUtaita rrjMireJ itt /rtr/ a/ getJ /aiti. 

The Sonora Euthquake, 
The past month has been xpL-nt by nic iti Sonora, U.S. Mexico, 
In examining the scene of the greatest disturbances during the re- 



cent earthquake of May J. This trip has required mountain-travel 
of about seven hundrett miles, horseback and on foot; fully one- 
half, Ihc latter. While it is imixissible now to gite the complete 
results of my explorations, a brief suniinan,' may prove Interesting. 

Therr in noi now, nor has there been, lava eruption or crater 
volcano. I visited every locality in the Sierra Madrcs where such 
phenomena had lieen reporte^l — fruitlessly. There is a grand 
fault extending alcing the eas(cm side of the San Bernardino and 
Yaqui Kiver valleys for nearly unc hundred miles. This fault has 
a general northerly and southerly strikr. with a dip of from 45" to 
vertical; and the difference in level of the two sides is for fifty 
miles an average of eight feet. It lies (lose to the fool w( the 
nmuntnin-rangcs, where (he uwia drift joins the steelier part o( the 
chain, until it ctxtsses the Vatjui. where it goes directly into the 
mountains. There are numerous minor faults and fissures: and 
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Ihc entire valley of the San Itemardino is apparently sunk from 
two 10 four fee(. The reUti%T tcvci is changed that much. This 
condition extsis also on the Babispe River above and for some dis- 
tance IkIow Batrispc. and on the Yaqui at and below its junction 
with the San Hemanlinu. Almost ever)- water-course in the dii- 
tuthed area has changed in the same way. 

The lou-n of Babispe was totally dcalroyed, forty-two lives lost 
out of a population of seven hundred. No other town in Sonova 
suffered much. Extensive evidence exists uf im)|>tion of waler, 
sand, and fiery ga.se«. As stated in my first letter, mountain* fires 
succeeded the first shock, These wcte caused by the ignite«l gases 
and falling bowlders. Time data in .Mexico, away from the rail- 
ways, are unprocumhle, none exiMing. The gcncr^ fact that ihe 
first shock took place May 3. alwui 3 VM~. and that it came from a 
>ik'es(erly direction, is all that can be obiained. 

It is much to be lamented that the ground was noc thoroughly 
explored before the bcgtnning of the rainy season, which set in on 
the i4Jh of June with a violence unknown since iSBi. This will 
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cause the obllltration not aiane of the extensive utd tntirrcsiin]; 
minor deiatls o( the dislurhancir, hul of many o( tlic greater .is well, 
particularly in the river-beds wlitre the changes of level have oc- 
curred. Th« town of Saiv Mi)^d, three mites north of Babispc, and 
Bacerac, nine miles suiitlt. wrre nninjuied. This is, in view of 
the principal line of (ltslurb.in<:e. {laniculariy inieresting. 

1 enclose a hasty tiAt'iiig^ of the bcction, which may aid in showing 
the location of the (aiiii. Thi« docs iiul show the Inij^ih, for ii is 
too tortuous. Scale o( tiiap k about 40 miles to the inch. The 
mountains 06 iiiarlicd arc (he lanicd Siciia Madrc$. 

G. E. GuODFtl.l.ow. 
Tombxan*. Atinma, July i(. 



ChemicaJ Laboratory or the University of Nebra.ska. 
So many rec|ursts for the pla)is and a dc^ription of the new 
djcmic^ Ubcratory of the University of Nibniska have been re- 



Thc entrances are in the Houlh and north cndt of the btiiMing ; 
that in the south hdng tlir m:iin one. while the north door is for 
the conveniftnre of scud<rnTs coming to the laboratories from the 
other university buildint^. Throuffh this, access is had lo every 
work-iYiom in the laboraior>'. and 10 the main tecturoroom on the 
second floor. This arrangemeni brings classes into the lecture- 
room from the rear. — an arranscinent thai will be appreciated by 
ci'cr)' lecturer on ei(icn mental science. 

Entering at the south diwr, we find ourselve'J in the vestibule of 
the first Floor. Alournghiand left, 5t3in\*ays lead to the ba»^- 
meni floor, as shown in Fig. 3. Dcscmding 10 the basement corri- 
dor fKig. i). at the front is a large vcstihule opening by double 
side-doors into an are.T where heavy mnlcriol is received, t'nder 
Ihc 5Cair«vay to our right is a small roam containing iht- ga»-mclcr. 
Under the left-hand Stairway, and extending across the space oc- 
cupied by the vestibule, is a Udies' toilet-room. Immediately in 
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ceived since its erection, as to warrant the belief that a brief 
description of iu general features would be of interest to the 
readers of Seunce, Mvi t^\>eciA\y to ihusc who ajv contemplating 
the erection of similar buildings, or who are interested in the edu- 
cational growth of ihr West. 

The building is situated on the south-cast comer of the uni»'er- 
sity campus, frominn >»utti on R Street. A wide street bounds the 
east &ide. while iin the north and we.*^! in the otieii campus: thus 
the building commands an abundance o( light from alt diree- 
tions. 

Fig. I shows ihe south front and east side. The building con- 
sitti of a high tMsemtnt of naluc limi-stonf.and a two-story super- 
structure of the finest Si. Loui.s pressed brick. laid in black mortar 
and relieved by bcii courses of rough limestone. The style o( archi- 
tecture is Romanesque, the broad and heavv stone arches .ind 
pointed towers givinj; to the whole an appearance of niassifeiiess 
and solidity in keeping with its construction. 



front of the stairway is the elevator shaft. The room at the right 
serves as a store-room for the basement laboratories, and as a 
balance-room (or the aaitay and metallurgical laboratur)'. The 
corresponding room on the opi^rosite side of the corridor contains 
a small upright Itoilcr for furnishing distilled water, and large 
storngr-tanks for hydrogen and oxygen gA$e». It serves, also as a 
storage-room (or acids and as a work-shop. The remaining por- 
tion of this door is taken up by the general l.iboratory, where 
wtudents beginning Ihe study of chemtsiry do thctr work. This 
can be used as one large laboraior)-, accommodating scsenly-five 
students at one lime. or. by closing the communicaiiiig doors, be 
divided into two, A and U. A being used as an assay and metallurgi- 
cal laboraior)'. 

These rooms fiave high ceilings, and are well stippHed with light. 
They are venlilated by means of ihc two large fluts C and 0. each 
of which is eight feet broad, and a aeries of s.inallcr flues built into 
the side-walla, one between each pair of windows. The large 
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ifues open (Stvctly into the air; the tfnullcr ones, inloihc$pM« 
under the roof, which a>niniunWlcs with ihc air In- itiuiis ol ihc 
small ventilaiing- tower on ihc rear p»M of ilic tout. On aich 
floor, built into the space between the brjjr riuc*. and opcmn^j into 
tbem. are liirgc hoods acccisihlr from both aides ihrough sliding 
glsss doon. 

ExtctM]tng along ihe side-walls — and thi« ii the caw fn efciy 
Ubonlory-roum in Ihi: tiuiliJin); — is a uble, fumi&ticd with ga& and 



toe Ihe use ot those students who bave h.-id some imdiminary train- 
ing, diiil Urn a(-<:aininndaiion9 for thirty-two wurken. Opening 
(fo.11 1)114 LilKir.iiory m npji.isiiir confers are two rooms e«}tul in 
«iie. — the one a hjUnncc and apparatus rodm ; the other the private 
laboraiory of the associate professor. Ik-yon<l these, on opposite 
sides of ihc south corridor, are a sjnall lei'iureniMjai and a special 
laboratory. In tbii laboratory* the chenucal work of the Invesiiga- 
lions undertaken by the npcrimcnt-atalior) will be carried on. 
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water, drawcn and cupboanis. These tables cany the smaller 
hoods, covering the sand and steam baihs, and opening into the 
small Rues. Space Is also alFor(le<l here for such ulcerations as re- 
quin more room than the ordinary- work-table gives, 

Pbsang through the general Ul>oraiory. and ascending (he slair- 
waj" at the nonh end. we find oursehcs in the north hall of Ihe 
sceond floor <Kig. }>. On our right h n small room for blast -lamps 
and combustions. On the op|Kisilc side of the hall is the ofTtcc and 
study ol the associate professor uf chcittislry. 

Pasnng on. v«r enter the qualitative laboratory. This is intended 



Ascending the stairway at the end of the corridor, wc reach the 
corridor of the second tioor (FiK- 41. At our left is the quaotit;iilve 
laboratory, with accommodations for twenty students. Commttni- 
catiiig with it is a small dark room (or the storage of staodard solu- 
lions. 

Passing through the door in the north end of the room, we enter 
the main lecture-room. Thii room b.-u a raised Roor, placed at 
such a pitch that the top of the Irciuie-lable can be seen from all 
parts of the room. It is furnished with Andrews's patent lecture- 
chair, and will comlortably seat two hundred peo^ile. 
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The Iccturc-Ubic is large and roomy, and b abunduitty supplier] 
with M-atcr and gas. It ii vcniitaicd by pirwcrful dcnvn dmughts 
and movabii; box-hoods. Diretlly back of the uble. and oppning imo 
the prtpa ration-room. i> one of the bygic hoods bdor« mrntioned. 
Connected with iht- [ircpa rat ion -room is a small dark room for the 
storage of chrniicaU. Tht-sr nionis urrvc aUa as app.iraius and 
Store rooms for th« t.iborntohK on tht« floor. 

Leaving iht Icciuic-room from ihc opposite comer from which 
wc entered, and passing' ihrougb ihc labonilary and study of the 
profusor of chcmi.ttn-, we come to the balance-room and hbrai>'. 
This room is vcr\- well supplied with hoohs of reference and the 
current periodicals, having complete sets of the SericAu. Fresem'us 
Ziittthrifl. Ckemieal Nfws. Ameritan Ctuimical Jourmat, Ow- 
tralbiatt, and others. No special room has been set apart (or col- 
lections. It is the intention lo luilitc the corridors for this pur- 
]>ose. 

The tables (Fig. 5) in each student work-room, except laboratory 



accommodate ten students each. Besides tablc-rap;>ly, each labora- 
tory has a large sink for use when large (|uantiiics of water arc 
netMsarj', nistiileil water is furnBhed on each floor. Tlie build- 
ing is lieAied ihroughoul by ateam from a central station in the 
mnin building. Firc-piutcclion is afforded by sections of hose on 
each tloor. connected with a standplpe which passes up Ihrougb 
the ccnlit of the building from basement to attic. 

We have now been in occupaticy about one ycir, and feel well 
satiitiefl with out arrangements, though some mattcn of detail 
aw.iit the necessat)- funds to cam- lh«n into cKecl. 

H. ii. Nicholson. 



Answers. 

n. LakeItasca.— Rev. William T.BoutwdlofStillwalcr.Minn.. 
several years ago.wroie (or the Minnesota Historical Society the fol- 
lowing account of the namingoMtasca Lake: " Coming to Mackinac 
in thesummerof tft^l, Irecvivedan invitation tospcrtd the followin|f 



, I.;. -' 



fib. J. 



B. are ten fcct long, fovir wide, and three feel and three inches 
high. Four siuilenis u*e one table: each having at his disposal, 
for storing his ixpparaiui, two Urge drawers and two roomy cup- 
boards, all secured by a single liM-k. Each student has two ga> 
connections and ;iii aliumlatii *u]ipiy of water. 

The arrangement for water-supply is different from th.il usually 
emjdov'cd. Instead of two basins placed at the ends, one large 
wail baun. iwcnly-onc by sixteen inches, is sunk in the ccmre of 
the table, its long diameter across the lalile. and is supplied from 
two taps, one at each side- This arrangement has the advantages 
oi' being economical, convenient, ami neat. 

The work-places are numbered consecutively in each laboratory, 
and arc sup]>Ur(l with sets of rc-agenl bottles, bearing, in enamelled 
letters, ihc namt of the re-agent and the number of the desk. The 
stop|ier of the bottle bears a number corresponding to the one on 
its Ijodv. By this mcnn^ a bottle oul of pUce can be easily relo- 
cated, and the t^.lt)^po^ition of stoppers is inexcusable. 

fn laboraioiy II. lahlcs are »milariy equipped, and constructed on 
Kumc general pl.in, except that iheyare iwenty-siK feet long and 



winter at Sault Sic. Marie. There 1 made the acquaintance of Mr. 
Schoolcraft. Eariy in the spring of 1831. he received instruciions 
from the government to visit ilic bands of Indians on th« Upper 
Mississippi, and also to ascertain ihc true source of the river. He 
very kindly irviied nie to accompany him. Now for the origin or 
derivation of the name ' It.isca.' ()n<' morning we were eoa.*ting 
Lake Superior. Mr. S. said 10 me. ' I would like to give a name to 
Elk Lake that will be significant or cxprcssi^-c of the htad, or true 
sourtf. of the .Mi.'uis3:ippi. Can you give me any word in Laiin or 
Greek thai will convey the idea } ' I replied. ' No one word will 
express the idea. The nearest I can come to it is tvrum cufiH/. or. 
if you prefer the noun jwv/af.youinaycoin something that will meet 
your wishes.' In le»s than five minutes he replied. ' I have got the 
thing,' handing mc a slip of paper on which wiis the word ' Itasca.' 
remarking. ■ This is not poetic license, but you will find it. as you 
progress in the study ol Gjibwa. to be Indian license. It was then 
and there, and in Just this manner, that the it:imc ' Itasca ' was 
coined.- J. Flkilmkr Williams. 

St. Paul, Minn.. Aoc j. 
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Tht UKETlNC JUST CLOSED in New York, of the American 
Associaiton, has been generally voted a success. The attendance 
wu noi so large as had been hope<l. but tbe ch.-u3ctcr o( the papers 
was satisfactOTy. Aj;nitul the ordinarily large uttcndancc at ihr 
meeiings held in Kastem ciiies. there wrrc this year rrgistererf not 
many over seven hundred. This may have been due partly to the 
late announcement of the place of meeting, aiid to .1 lihght t;hange 
frtMn Ihc u&ual date, — IH'U drcumsUncca which may have rendered 
it impossibl'T for many u> change their summer plans so as to allow 
of a week's visit lo New Vork. The fear of hoi weather in New 
York City has not been (ulltllecl. The next mMrting of (be associa- 
tion wli be held at Clcvclajid, O. An invitation from Toronto un- 
fortunately came jmt too late to allow ut its being accepted. A list 
of the oflicera fur the next meeting will be found in another column. 
In the general meeting of the association a few important resolu- 
tions were passed. The association expressed its opinion that the 
efficiency of the United States Geodetic Sur\e)* woutd he grtitly 
increased if a supciinteiideiit wcie appointed who was thoroughly 
traine*! in the meiHods of gradesy: and it was resolved to ask 
the IVcsidciit of the United States to appoint a scientist to this 
position, instead of the present superintendent, who was oiily tem- 
(wrarily ap(Kiintc<l. The second resolution which was p^isned by 
the association refers to the establi.shnienl of a bureau of standards, 
in which standard measures of cicctncity. heat, weight. Icn^h, etc., 
may be obtained. A motion of Prof. Cleveland Abbe wa.<i passed, 
rtxiuesting Congress to have an index of the publications of the 
S^nal Service publinhed. Scientists would be gratified if Congress 
should make a reduction in the uriff on scientific books and 
instruments. 

The strajECT ay iiP.tiirAi, i-KCisi.ATjnv is attracting the 
attention of both the medical and legal profession throughout the 
country : and while it is generally conceded that the laws have in 
the past, cither by reason of innate defects or their non*enforce* 
ment. peTTn:tte<t the practice of medicine by c|i]ackt and charl.i- 
tans of the moil pronounced type, still there is a sentiment, which 
is growing, (liat the State can go too far in its rcstriaions and ex- 
actiotis. This sentimfni forms the basis of an address, entitled 
•Stale Control of Medicine,' which was read before the Monroe 
County Mcitical .Society by its president. Dr. Louis A, Wrigel, the 
full text of which it published in the July number of {hi: Afrt/jeaf 
/Vets 0/ Wtsttrn AVn' York^ In hisopentng rcniarlc&, Dr. Weigel 
says that it is usually considered absolutely necessary that there 
should be mcitical legislation to protect (he public against quacker)' 
and imposture ; that the lives ol the people arc directly endangered 
by incflmpclent and ignorant charlatans : and that it is the duly of 
the Slate to exercisea paternal control over its subjects, and dictate 
to ihem whom ihcy sh.UI cmpio)' when sickness invades their 
Kfttnes. He propos«s in this address to investigate the practical 
results obtained by State interference in medical practice, and en- 
deavors to show that no l.\w has yet been passed which has had 
the slightest effect in suppressing quackery or protecting the com- 
munity against imposture. The report of Drs. Dunglison and Marcy. 
a comniitlee of the .American Academy of Medicine apiwinted to 
ascertain the praciie.tl working of Uwk regulating the practice of 
medicine in the United Stales, is referred to .it length by Dr. 
Vr'eigel. The facts presented by this committee were obtained by 
correspondence wiih physicians in the vanous Slates and Terri- 



tories. In New York the law has been tnellieacious. From 
Michigan the answer came that the entire good of the law has been 
to give lots of quacks a legal siandif^. In Tennessee anj and all 
may set up for physicians, and star»c or make money, as the people 
decree. .A.fter referring to other States, the presiilent says. " If any 
funher proirf of the inefficiency o( legal CH.ictmenl to suppreM 
charlnunism is needed, I am at a loss to knaw what addltloiut 
cndcncc I could present that would be more conclusive.'* He 
brmly believes, that, if no attempt at medical legislation had evrr 
been made, llic jirofcssion i»-day would be held in higher estima- 
tion by the people, and occupy a still loftier position than now ob- 
tains. It is somewhat singular that the remedy for ail this, in ac- 
cordance with the view of Dr. Wcigci, should he more legislation ; 
and yet that b practically the outcome of what he proposes. He 
says that every )-ear U»c nmltilwle of medical colleges throughout 
the land send forth a l^rge contingent of half-educiicd stupidity, 
endowed with the coveted half-yard o( parchment, which a con- 
fiding pubUc accepts as a guaranty of comjielency. It certainly 
his no standard to go by. The remedy for this suggests itself. 
The teaching ai>d hccnsing bodies must be separated. The sug- 
gestion here made by the doctor is not a new one in this State, and 
is piacitcally in operation in other Stales. It is more than probable 
that the next New Voik Legislature will be called upon to enact 
some such law .is this. While theoretically it seems to be what i* 
needed, we have never been able to sec bow it can be practically 
accomplished in this Slate without the danger of making it n 
polilical measure. 



PROCEEDINGS OF THE AMERICAN ASSOCIATION. 
Sect ion A. 

THE Mathematical Section was without a vice-president through 
the absence of Professor Ferrel of Washington, who had been 
elected to that office, but at the opening meeting oi the asaocialion 
the vacancy was most satisfactorily filled by the election of Prof. J. 
R. Eastman of ilic Naval Observalorj-. A further consequence of 
this change of officers was that there was no rice-presidcnlial ad- 
dress in Section A, which therefore bdd no meeting on Wednesday 
afternoon. On Thursd.iy rooming, liowever, the section convened 
with a fair attendance, inctu<ling at timci a number of tadics, who 
apparently did not dnd the abstruse subjects discussed at all bc>-ond 
their comprehension or interest. Se*"eral papers were upon what is 
koon-n as ' personal equation.' One b>' jWcsbor Knstman called 
forth remarks by Frofessors Hough. Harknc>». and others, from 
which It appeared thai ther* is still considerable uncertainly in the 
matter ; it bdng by no means sure that the results dcri'.-ed from the 
personal-equadon machine are comparable wilh ihc personal error 
of actual observations, nor that the error is t)ic same for light and 
dark illumuiation. Professor EsAtman concluded ihat many of the 
Washington observalioiu on record can only l>c made valuabtc 
after a further discussion of the personal equations involved. Mr. 
Farquhar criticised Mr. S. C. Chandler's conclusions in regard to 
ihe dependence of pergonal equation upon the stars' velocity. Mr. 
H. 11. Fine gave a general proof that the singular solutions o( 
differential equations of Ibc second order have always a langencyof 
the second order with the consecutive curves in the system to which 
they belong. 

Prwfcssor Harkness's intencsling papir on the ^■isibilit^■ of objects 
seen vfiih a idescope was an .iccount of the result of some exi>eri- 
Rieiits on the distance at which objects Income invisible when 
viewed throu^ small hoJes of different si«e*. It incidentally 
brought out the fad. that, when the image of the object fills tlie 
pupil of the eye. further magaincatioo is of no I'alue. and led 10 the 
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speaker'* (pving a melho>l hy which any one can measure the size 
of the pupil of his awn eye. all the app.iratu» needed being euUy 
constnicied from a half-sheet o( writing-paper. Mr. Bnishc:tr ex- 
hibited a nei*' form of romel-aeeker, very convcnicnlly arrangod. 
consbling uf u Newtonian refletlor of six a«d one-half iiichcs clear 
aperture, mounted with an allaximmh inoiion, ihe eye-piece being 
placed in the horiiontal axis, so thai the ohter^rr has no need to 
change his position while sweeping the sky. He also showed a 
mod ific.it inn of lite Mcn-Young poUri/ini; helioscope, less liable lo 
breakage than the old form : and in ;i third paper he advocated the 
adoption of st^nd^rd si«s for «rcws and draw-mhes for astronomi- 
cal instruments, so that the parts mny be interchangeable. — .in im- 
provement whose utility seems se!f-evidc[il, especially if combined 
with the adoption of metric uniut fnr the standards. 

Professor Boss presented a list of over twelve hundred slant wiUi 
large proper motions, whose data, collected from various sources, 
will, however. nee<l to be \-erified before detailed publication. 

The last paper of the day bad been postponed from the firs! pluce 
on the list, and was by Prof. F. N. Willson. He prcsente*! a 
s)-siemaiixed nomenclature for the roulettes, or trochoidal curves, 
in which he rccogniics the fact that (lie same cur\'e may be gen- 
erated in two ways by varying the rtlalJve siie of ihe circles and 
the position of the tracing-point. 

On Friday morning only seven papers were assignfd to Section 
A. and two of these faitcd to Hppc;ir, Mr. Wtiodwi<rd's paper on a 
method of computing the secular coniraclion of Ihe erirth, and 
Professor Stone's on the perturbations of the orbit of Hj-perion, 
were of a techniviil character, cunsistins of a discussion of the dif- 
ferential equations involved in the problems. The Inlcresi of the 
morning, ho\vcver, centred about ihe papers of Professors Menden- 
hall ami Webb. The former was upon the ecccnlridtics of guess- 
ing. The circumiiances which gave rise to it were these : a num- 
ber of persons having recorded their guess of the number of nails 
contained in a glass carboy, the nails being of various sizes. Uugc and 
small, these guesses were given over to the professor for discussion. 
The results were plaited with amount of guess and number of guess- 
ers as abscissa and ordinate, and were found to agree prcity well 
with the probability cur>-c; but the maximum of the curve did n<ii 
coincide with the actu.il number of nails, showing that the average 
guess was considerably below the truth in this case, reasons for 
which were easily suggested. Mr. Fartiuhar suggested that the 
use of the logarithm of the number guessed for ahuciss^ would 
bring the two cun-es into closer agrecmeni. Thf auihor rathtr 
objected to his own title, and thought this was not really a case of 
guessing (which should be entirely without the bias of .iny 
reason), but rather a series of estimates. It is no doubt true, that, 
while some of the numbers were careful estimates, others were Ihe 
most random guesies. made without ever seeing the carboy. The 
guesses numbered over seven thous.Tnd. and larieJ from forty-three 
loovcr three million, both extremes being seriously given. The 
true number was 3.55!. as a,sccriaincd later by actual counC- 
Professor Webb advocated the inirodtieiion of (he idea of ma&s 
into the dclinition and (omiula for ihc moment of inertia, defining 
it as the summation of the mass into the square of the distance 
from the aiSs. or the mass which at unit's distance will have the 
same energy .it the s.-imc speed of rotation. The discussion which 
followed, participated in by a number of those pirscnl, brought to 
light the fici that a good many persons object 10 the use of the 
term "inertia* at all, some preferring 'moment of mass.' while 
others were content To retain the term because used iu so many 
valuable memoirs already in print. 

There was no •ceuion of Section A on Friday .afternoon nor on 
Saturday : and on Monday, no papers being assigned to the section 
except the two which failed through absence on Friday, and their 
author still being absent, the section, adjourned finally, so far as 
reading ol papers is concemed. 

Section B. 

The address of Vice-Prcs. W. A. Anthony before the Ph^-sieal 
Section, at its opening on Wednesday, was on the imfjortancc to the 
adv.inccracnl of physical science of the teaching of physics in the 
public ichooU. Professor Anthony took the ground, thai, since 
there is a strong re-action by wtUcb the applications of science 



stimulated the development of the science ilscif bs- awaking more 
geaerai interest and by bringing oui phenomena that ciilt for ex- 
planation, ihc cause of pure science will he advanced by giving in- 
ventors and nit conceme<l with the application of physics a more 
thorough training in the principles of that science. 

This training must be given by the public schools, and should 
begin cirly, and be prolonged over several yean of Ihe course, so- 
that such a principle as ihc conservation of energy shall not be 10 
the student something which he learned in cramming, durii^ one 
year or a part of a year, a very ditlicult subject called physics, but It 
shall be as familiar and well understood a fact as tlut water will 
mil How up hill. When ihis is ihc cisc, the labors of inventors may 
be expected m l»e more fruitful, because more intelligently directed. 
and science itself will be advanced. 

The most important paper of ihesession was presented by Profcsr 
sors Michaelson and .Moriey.atid was ona method of m.tking the wave- 
length of sodium light the actu.il and prariical standard of length. 
The methods thai h.ivc heretofore been advanced for this purpose all 
depend on the use of the diffraction grating, and do not afford a 
sufficient degree of accuracy in the comparison ; for. as was re- 
marked by Professor Rogers before the wave-length of sodiuRi 
light can be taken as the standard of length, it must be possible to 
lay off a distance on a scale which shall represent a ^ven number 
of wave-lengths, at least as accurately as it is possible to compare 
two standard scales. Messrs. Michnclson and Morley alkiw sodium 
light to fall on a piece of plane parallel glass, where ii is divided into 
two beiuns at right angles to each other, which are reflected back 
by two mirrors, and again brought together iqio one licnni, which 
falls upon the oljserving telescope. Interference liands are seen, 
which depend on the difference between the distances which the two 
beams traverse. One ol the two mirrors is provided with a screw 
motion, by which il can be moved hack or ftirih in the direction of 
the beam of light which falls upon it. 1(, now, it is moved, Ihe ob- 
seiver at the tclcscopci by counting the number of interference 
bands which cross the licld of view, can delermttie Ihe exact ninn> 
ber of wave-lengths of sodium light correspon^ling to that disiance. 
By this anangeracnt a distance ol one decimetre can be directly 
determined; .ind by successively measuring off ten decimetres, 
and hy having the marking diamond ngidly attached to ihe mirror 
which is moved. Professors Michaelson and Morley believe that they 
will be able to lay off a length of one metre, in terms of a given 
number of wave-lengths of sodium light, with an accuracy of about 
one pan in a million, which is at least tmcc as accurately as two 
metres cnn he coinp.trcili but. in hnding the number of wave* 
lengths that correspond to a metre. 1 hey will of course f)e liniiieil by 
the accuracy with which the microscope can be set on the gradua- 
tions of the standard. 

A iteccind paper of great interest was by these same invesiigaton. 
and was an account of some experiments by which it w.is sought 10 
measure the velocity of the iiiminiferaus ether relative to the earth, 
by the interference between two licams of light, which were reflected 
back and forth a number of times, one being in the direction in 
which The ether was supposed to be n>oving, and the other at right 
angles to that direction. No cRect was found, so that it was con- 
eluded that the ether must be very nearly at rest with respect to the 
earth; but this result leads to serious difHiculty in explaining aberra- 
tion, am! should be ciirefully scrutinized. 

Prof. William A. Rogers, to whose enthusiasm and skill in a 
ver^' arduous held of research American investigators are so greatly 
indebted, presenicd a number of papers to the association, in one 
ol which points of great iniponancc in thcei.ici measurement of 
lengths were brought out : in particular, that, in comparing stand- 
ard scales, a lime when the temperature is slowly changing i* the 
worst possible, and that such comparisons should be made cither 
with constant temperature, oral a certain critical time in the day 
when the temperature is changing <)uite rapidly, Ihe time depending 
on the relative masses of the bars and on other circumstances. In 
the case cited this critical time was about 6 a.u., and measure- 
ments a h.-df-hour before that lime showed errors about equal in 
amount and opposite in direction to those made a halt-hour 
alter it. 

Prof. W. T. Magie. in a study of capillarity, showed reasons (or 
believing that the contact angle ol water and glass is not zero. 
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It is striking «vMence of the gnu velocity zilahted In toniadoei 
that Uniu'ft and bits of h^y are often dm'cit tike dart* into pine 
boards, aod even into the dense baii of hicko9}--trec$. Professor 
Mees found, thai, to obiain ftiiiiUar results by shooting siran's 
irom xn air-giin. ve^locitir« of (lom one hundred and fifty to one 
hujidrol and seicniy-fivc miles per hour were necessary'. 

Professor Mcndenhall read a paper ij;iring an account of the 
ehai^es in (he electhcil eondilion of the atmoipherc that are 6b' 
servctl (hiring thunder-storms, and referred lo the excellent work 
done by the New England Mcieorokjgical Society in the study of 
these moil interesting phenomena. 

Prof. E. S. Nkhob ){ave an account of a battcry-ceU on which he 
md Mr. W. S. Franklin had been experimenting, in which both 
elecirodcs wtn iron ; but one was in a maj^neitc field, and the 
Other not. The magnctiied electrode was found to be sonictinics 
elect ro-pasiiivc to ihc other, and aonietinics clecitu-nev'*t"'C. de- 
pending on whether iu ma^jneik pule« wen? expOKed to the liquid, 
or whether the i^cvtr.\l part alone was &o exposed. A diflcrcnce 
was also found lirttsccn those liquids tending lo produce fenic wits 
and ihu» farming (cfrnux ci)m|>ounds. 

ProfeMior liarker presented two pa|>cfx on behalf of Mr. Edison, 
in one of which a in.tgnciic balance similar in principle to Wbcai- 
stonc's bridge was described, by which the rcUiivc magnetic 
pemie-ibiliiics of different samples of iron can be rapidly tested. In 
the ottier p^pcr. Mr. Edison describe*! an ingenious form of ap> 
paraius, M'hich he calls a ' pyru-clccThc dynanio.' in which an 
electric current is obtained directly from heai-energy through the 
induction produced by alternately heating and cooling an iron cote 
placed in a strung magnetic field and satroundcd by an insulated 
coil. 

Mr. C. £. Monroe presented to the section the results oC some 
curious cxpcrin^eiits in which blocks of gon-conon. after having 
been stamped wilh certain letters, n-ere exploded on Bat ptatrs of 
WTought iron. The gun-cotton blocl;s were placed willi tlie lettered 
side down, and it was found, thai, wlicn the letters were stamped 
in relief, ibey apjieiired in relief on the iron after tlie eipioston. 
and. on the other hand, when the letters were depressed in the gtin- 
coilon. they were also dejircsscd on the irc^n pkitc- 

The session ihl^ ye^ir has been of considenihlr interest, and the 
number of con-imunicAtions presented to the section unusually 
large. __^ 

Section C. 
\Rtp^t i»(V received in linuf^r this iiJtu^ 

Sectton D. 

Nineteen papers or subjects were presented during the sessions 
of this section by twelve gentlemen, as follows: on Nicaraguan 
woods, and friction of engines, by R. H. Thurston ; on the Ameri* 
can »y*icni of w.iicr-purLlValion, by Albert R. Leeds; a new 
method of linding ^n e<|ujva!ent umfutm load, producing bending 
moments approKimalcly equal to the maximum moments under a 
moting (rain, the dcDcction of girders and trusses, and re-action 
piilygi^nii and their projieiiies (a new gencial class of graphical 
polygons Huitalile for the comparison of the bending moments and 
shearing stresses in simple girders and single intersection trusses, 
due to a moving train of wheel weights), by H.T.Eddy; on an im< 
proved method (or telling metals, by Charles E. Monroe ; nn the 
effect upon the strength ul iron by subjecting it to a pull while hot, 
KiinkincS solunon of the problem of turbines, and downward 
draught device for -a. fumaire, by UeV»l«<jii VVuud: on a new high- 
speed slrtm-cngine indicator, by J. Uurkilt Webb; on errors of 
approxiinalc calculations of the effect of the incitia of the moving 
pari-s of .1 steanv-engine. by D. S. Jacobus: on the theoretical 
effect of errors of observation m calorimeter experiments for dc- 
tomintng the latent heat ol steam, and improved arriingcmcnt of 
Siemens's platinum electrical pyrometer, by ). E. Ocmon; on the 
uniformity ol ptanimcler measurements, by T. C. Mcndenhall and 
John Mack : on mechanical inspection of tail way-tracks and rvsulla 
obtained, by P. H. Dudley; on the theories of ihc lateral pressure 
of sand against retaining walls, by MansAeld Mcrriman; on 
national annamcnl. by J. R. Haskell, 

A number of thc«c papers were accompanied by illusiratiw 



models or drawfug^, and some by both models and drawings. In 
som« cases only a partial Ireatmeot of the subject was given, a 
complete consideration being rcseT%-cd for another paper. In this 
way new Unes ol thought were suggested, ami the authors thus In- 
dicated their intention of occupying the fields ol thought which 
they thus partially opened up. 

The section united with Section U (Physics) (or an hour on 
Friday to hc.ir two paper* by J. Iturkiit Webb, — one on a new 
dynamometer, which was illustrated by a working mode! ; ai>d the 
other on the ciperimeniai determinaiicm of the re-action of a liquid 
jet. 

Od Monday afternoon Sections D and I combined to listen to 
four papers rebiiag to different aspects of a plan for a Nicaragua 
ship-canal. The lirst of these was on the general subject of 
isthmian transit, by \\. Q. Taylor ; the second, on the ei^nccring 
features of the Nicaragua Canal, by K. E.Pcavy: tlic third, climatic 
and sanitary notes on the Nicaragua Canal route, by John F. 
firansford ; and the fourth, historical and geographical notes con- 
cerning the Nicaragua Canal route, by J. W. Miller. The work of 
the section may be mainly classified under four heads : — 

I. Papers recording actual practical work in new' Iklds i as, for 
example, the paper on the me«^nical ins|>ection of railway -tracks, 
which was accompoaied by rolls of diagrams taken upon different 
lines of railway, showing the condition ol their tracks, and from 
which ihc interesting and valuable results set fonh in live paper 
were obtained. 

3. Papers illustrating new or improved Special nuichines or de- 
vices for accomplishing difficult ends. The new high-spccit stcam- 
cngiiK indicator, by Professor Webb, illustrates this class. A 
model and drawings of th« instrtinwnl were shown, by means of 
which the theory and operation ol the indkator were readily under- 
stood. 

3- Papers based upon laboratory experiments, like Professor 
Denton's, on calommelei cxiicrinients for dclcniiiniiig the latent 
heat of steam, in which Ihc results of capcriments with two fomis 
of calorimeter wvre recorded, and made the basts of valuable de- 
ductions in regard lo the theory and operation of the calorimeters 
compared. 

4. Discusuons. suggestions, and critictsmv relating to the applica- 
tion of laws and principles, and to methods of research and com- 
pulation, ol which Professor Eddy's paper, on re-actbn polygons 
and thdr properties, is an example. 

The papers were generally fresh and stimuUling, and clearly 
aimed to advance si:icnlific thought and aitainmcnis. 10 secure the 
practical achievement of v.iluable work upon a scientilic basis, aitd 
to perfect theories and harmonive them with actual (:icts and to 
aecure their easy and correct applications in new fields oi scicntilk 
work. The sessions of the section must have proved of value lo 
all who followed the work done, and many regret thai most of the 
papers must appear in abstract rather than In full in the Proceed- 
ings of the association. 

S«cti»n E, 

GEOtiRAPHV is by tide included with geology in Section E of the 
association: but geology lakes all the attention, and. in the present 
vigorous condition o( geological investigation, geography as a 
science is almost forgotten. Under geology itself, the work of the 
International Congress of Geologists and of its American com-' 
mittce received the greatest share of time, as live vice-presidential 
address of Mr. Gilbert considered ihc first, and ihc several reports 
read by Dr. Fmzer introduced the second. There has been appr^ 
hcnuon among some that more might be attempted by the congrett 
in the way of authoritative dictation and majority lulings on mat- 
ters of opinion than would l>e justifiable in our rapidly advancing 
science — or. indeed, in any science. The dangers of siKh a coune 
were well ixmilcd out by Mr. Gdbcrt : " The proper function of ibv 
congress is the csubtishment of common means of expressing the 
facts ol geology. It should not meddle with the facts themselves. 
ft may regulate the art of the geologist, but it must not regulate 
his Ktcnce. Its proper field of work lies in the determination of 
questions of technology ; It is a tres|tas5er if It undertakes the deter- 
minstion of questions of science. It may decree terms, but It must 
not decree 0[nnions. . . . For science it is not merely illogical, it Is 
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suicidal, to e&iab)i«li (ac(» in any Mher way (han by observation. 
No vole ol the moat nuguxt scientific botJy can |xi»ibly establish a 
(»ct, aiict no vnie can have any weight against a gwx) obscn-ation." 
On these grounds, Air. Gilbert ^d. " I am o|>posr<l to (he cUiwutica- 
lion by the conKTc&s o[ the M<linicnlar>' furraalions, and likewise to 
lh« c1auiik';ii!un at the voloinic rocks, and 1 also rcjrard it as ill 
advtxKl thai the congress und«1ool< the [irpparaijon of a laap of 
Europe, for Ih-il — if more than a work of comptbtinn — i* a work 
of classiiicaiion ; " and "a clauificniion. il it has any value what- 
ever, is merely a generatiied ex|ires«ii>n of the facts of obscreation. 
and il oqtside the domain of the vot«r." 

Tlie section was well prepared, after hearing this address, to 
listen on Friday to several abstracts of r«pons of semi-official 
character, hy the vnrious indindual 'reportem" of ihe American 
committee, and submitted to it for approval at the recent meeting 
at Spring Lake. These were all read by IJr. Fra/er. secretary of the 
committee, before discussion was op^n«d, and their good judgment 
and conscnatism cxcitrd general approval. The abstract presented 
by Dr. Fra^er demands especial aiteniion. both from the care in its 
preparation, and from its inchiding .it once a discission of certain 
general principles, and ol that most diRicull of geological divisions, 
ihe Archjran : and it is to be bo|>cd that these reports may be given 
to the association for pubUcation, as expressing the matured opin- 
ions of many able workers on questions ntost Iretjucntly before 
American geologist*. Among ihc paragraphs ol Dr. Fraicr's re- 
port, the lollowiiig will doubtless be generally commended : "Ameri- 
can geologists "iU AC(|ui»ce in the recommendations of the com- 
miticc by sacrificing individual opinion to a reasonable degree, 
provided thai these recommendations do not hamper the cffons of 
research by requiriii},' more correlation of Veds between the two 
continents ihan rescirch can justify." " t'niil such time as the 
.Archicin rocks can be correlated with each other in distant pans of 
-the earth, il is best ttiat geologists should distinguish ihcm from 
each other jietrographically, without attempting to ascribe more 
than local chronological value to such dkiilinctinns." On the other 
haiKl, Ihe recommendation l!wl all pre-Cambrian rocks should be 
called Arthican savors too much of prc-judifincnt. esi)cclally in 
idew of the recent studies of Ir\'inB and Walcott, The ]>oi.slhle 
metamorphism ol eruptive rocks \vas properly cniiiha&ixed : and. as 
they are thought to differ more as a nrimU of such changes than by 
conditions chantcieritlic of their eruption, their classilicalion by 
composition .i* indicalint; "fi^ '* "o' recominendcd. 

Tire most animated discussion occurred over the recommcndatkin 
that il should he •■oflfidally declare*! that neither the cpl«r-«heme 
for Ihc proposed m.ipof liurojic.nor [he classification of the ervptivc« 
of Professor Lossen, provisionally adopted by ihc map committee in 
order to bring out the map, are other than tentative schemes, sub- 
ject to alteration when their npplicatiun to the map shall have 
shown lo what extent they are deficient." !t w.is strongly objeclcd 
b>' Major fowcll that this implied the otlicial ;ii!option irf the color- 
scheme alliKtetl to, in case serious defects were not discovered in its 
test on the European map, and that tt did noi sufiicicnily dwell on 
the fact that the scheme of colors had been devi&ed only by a com- 
mittee of the congress, and not by the congress itsell. A resolution 
approving ihc action of the comniilicc, and hoping for iu continu- 
ance, was atlopted in the evening sesAion ; hut it may be mentioned 
that il received only two or three affirmative votes, although the 
session wjs well attended at the lime. 

It is diRicult to choose among the many papers read before the 
eertion. and wc ntentton only the few thai our space allows. Prof. 
H. S. Williams pre»cntc<i a model paper on Ihe different types of 
Devonian in America; Mr. Hill gave ihc results of hi'* recent 
stiuties in Texas: Professor Claypole described 'Lake Cuyshogu,' 
an extinct glacial lake in Ohio; Mr. Walcott contributed a paper 
on the Sd*callcrl ■ Taconic.' that promises, with hi* other studies. 
10 bring about accord on this vexed prubiem : and Dr. (>. H. Wil- 
liairts ^avc an excellent general account of petrogiaphic methods 
and their application. These titles can only suggest others of like 
interest that are regrettably omitted from our te|)urt. 



Sectioa F, 

tosE who tliink thai scientistn are seriously divided on the 
tion of evolution would have come to a different conclusion l>y 
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attendance at the Biological Section during the meedng at 
American Assoctatioii, just closed. Reputable scienluts no Ion; 
avotd the (question as formerly, or mention it only in dclerwrr, 
acce|>tit asihe tHsisfor the discussion of (piestionsof Gtrurture and 
classi5cation. Dr. Fariow, vice-presjdeni of the section, following 
in harmony with the :iubject chosen by Ihc pre^lentnf thea^isocia* 
lion, Profe*.*or Morse, chose (or hi* subject ■ Vegetable Far»si 
and K volution." Ilounists h.ive a smaller basis than zoologists 
the study of development, owing to the incomplacncss of the 
paleoniologic.il record, especially with reference to the lower plants, 
to which mo«t paraitites belong. The study of different degrees of 
parasitism has, however, rendered il probable (hat parasites 
have originated at a remote period from non-parasitic plants, first 
saprophytes, then as true parasites. The parallehsm which 
between alga; and fungi seems also lo indicate ihai ilic difl 
groups of fungi have ariwn from corresponding groups of algz 
different periods in the process of evolution. 

The paper of Prolesaor Cope, on the mcchaiucal origin of the 
suctorial teeth of the Carnnwa. showed in a ilriking manner the 
v;i!ue which mechanical force may in some cases have as a (actor il 
development. His statement, also, that a given structure may 
may not be llir beat which could be devised for performing its par- 
licular function, but that it must be such as could be developed 
from a pre-existing; form, is one which, if earlier understood, would 
have s.ivcd much niindirecied effort. 

Among the other papers presented, th.it of Professor Cook on the 
antcnna-eleaners of HymtH&ptefa, the scries of ttnietural papers 
by I>r. Bcal, that of Dr. Schreok on Jirastnia peUaia, and ihc 
papers on morphology by Professor Baur. were escdlent examples 
of the present methods of study. The paper of perhaps the most 
practical imponancc was that of Dr. Kusby. on the culit^-aied 
chonasof Bolivia. 

In the ireaimeni of the topics relating to classi&caiion. there w; 
manilcstcd a tendency to restrict the number of species and 
crease the number of varieties. In rcgnni to tcniiinolog) . there wi 
cxhibiicd on one or two occasions a decided uppoMtton toiheioir* 
duciion of comparatively unimportant i"^" terms. 

The proportion of botanical to tuolugical paper* presented before 
the section was less than last year, although the attendance of 
botanbls was greater. There is still a general desire, on the pa/t 
of the botanists, to confine the tliscus^ons and khort papers chicHy 
to the botanical dub. and the necessity is feti of providing moi«^_ 
time for that purpose. .Among the work of the club was the i^^| 
pointment o( a committee, consisting of Drs. ^'ascy. Sritton, Wat^^ 
son. Moron);, and Halsicad. to devise a system tor the exchange of 
specimens. ^^H 

One ol the most enjoyable features of the meetings was the c^| 
ctirsions pro\i<Ied by the citizens of New York and the local socie- 
ties. These gave an opportunity (or the members to become ac- 
<iuainicd, and to compare personal notes. Of especial interest was 
ihc excursion of the liotankal and entomological clubs to Sandy 
Hook, which inclu<ird an informal • field-meettng' on board the 
boat during the ixium. .Much is due from botanists to the Tor 
Botanical Club, which, besides the delightful cnlerlainmcnts 
vided. furnished sei&of the local plants to those in attendance. 





Section H. 

The meeimgs of this section arc always interesting on ac«i 
the great variety of pa|H:rs read, Ai ihc present meeting the 
cussions were more lively thsn the)' U«erd to l>e, and this is due to 
the skilful cice-prcsidcnt. Dr. D. <*.. iJrinion, who encouraged dis- 
cussion in everj- way. and, by giving summaries of the doubtful 
points, elicited remarks Irom all iniereite<l in the subject. 

Amoii)4 the diflcrcnt classes of p*pe«, ard«rological ones take a 
prominent place. This is somewhat remarkable, when we consido, 
that in many parts o( America we have still the verj* best oppottui 
lies of studying the natives themselves : but the antiquity ,ind doub 
origin of relic* have always prtned a stronger incentive for scien: 
remarks than the living neighbor, to whose customs and strange 
pcarance we become accustomed. 'ITie most import.-int ofteam< 
this class of papers was Professor Ihiinam's rcpon on the purchase' 
of the serpen I- mound of Adams County. O.. by a number of ladie> 
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who prsentcd the deed to the truit«» p( the Peabody Mugeum of 
Cambridge. Professor Putnam's rc|ion. in connectinn vriih a brid 
letter from Mks AIke Fletcher, led to an important discussion on 
ihe prvscrfAtion o( mounds and relics, and (he opinion wa« ex- 
pressed unantinously that some step must be taken in this dircc lion. 
In order to impress the Unitetl States and Ihe Suie governments 
and legislatures u-ith the tmporr.-ince of this matter, it wta moved 
that the asacctaiion. in a general session, ftppoint a committee whose 
task it should be to take the necessary steps in this dirrciion. Mre. 
Stevenson, president of the Ladies' Anihrupolojrica] Society of 
Washington, and Mis9 Fletcher, were cle<ltd members of the com- 
mittee. Major Powell's remarks on the dilTicultics which would be 
encountered tn carrying out the proposed scheme, and the tart ihai 
attempted ' pres«n-itioiis ' had sometimes ended in actual destruc- 
tion, led 10 the election of a second committee of five members, for 
impret^sing ihr State historical societies and legtslainreii with the 
importance ol the matter, and inducing (hem to preserve the relics 
in their territories, white the former rnmniittee will draw the atten- 
tion of Congress to tliose Kiiuaied on public lands. 

The desire to draw greater attention to areh^ology was also 
diaracicTistic of Prof. Thomas Wilson's paper on the state of 
archsology in wrsiem Europe He showed ih-it in America, 
though Ihe interest o( the public is increa.iing, nothing equal to the 
work o( European nations has been done. Scandinavian archx^lo- 
psis ought to be our teachers in this line of research : ihcy were (he 
first to work out scieniilic methods and to undertake researches on 
a great scale. Professor Wilson Uid great stress on the influence 
of European societies and scientific institutions and of the support 
of the govcrnnwnt upon the rapid developmeni of prehistoric 
ostliropology. 

The papers and discussions on archicologka) subjects showed 
that a closer connection between geologists and archarol<^st$ is 
very desirable, or. rather, that the student of archa;ology ought to 
be convcrs.inl with dynamical geology, more particularly with 
the influence of water and winil upon the earth's surface. This is 
the only method to avoid serious errors and to reach salisfActory 
results. Prof. C. C. Abbott's method, which he explained during 
the sessions in numerous remarks and in his paper on e^'idrncev of 
pre-Indian occupation of New Jersey, makes it clear that this is the 
most satisfactory- method of study. Of course, the form of the im- 
plements must :ilso be considered. I>r. Itrinton's suggestion, that 
Ihe occurrence of simple implements and ol compound implements 
(i.e., those in which the worked stones are attached to h.vidles) 
should be made .1 principle of division of the paleolithic age, may 
be accepted in so far as we must suppose, a priori, that simple 
iinplcmaiiN were the earliest invcniiona of developing mankind, It 
is. however, doutitfu! whether the I'lrids really justify a sqiaraie con* 
sideration of both ages. The important question of ihe age of 
American antiquities, and whether ihev belonged to the Indians in- 
habiting the continent at the lime of the discovery or to a prc-ln- 
dian race, rtceived its proper share of attention. Besides Profcsior 
Abbott's paper, which was mcnlioned above, Mr. O- N. I'erkins's 
mniirk. that in the Champlain valley a steady development of 
forms, from the most anrirnt to the recent ones, may lie observed, 
deserves to be mentioned. 

The device of tracing the cailiest history of man in America, 
which is Ihe mt>st vigorous Inducement of American ar<-h;eoIogy. 
was also the basis of Horatio Hale's paper on the true basis of eth- 
nology. A few weeks age Major Powell had expressed, in a letter 
to Scientt. the opinion that there can be no ethnology, as all at- 
tempts to classify mankind have failed. This refers 10 ethnology, 
as defined by Powdl. .is the science treating of the classification of 
mankind. Professor Hale opposes Ihis opinion, niainiaining that 
the languages .\llord a sufticient basis for the classihcation of 
man into races. Major Powell, in defence of the position he had 
taken, said thai languages, customs, and religions wen;> only adher- 
'\a%Vi the individual, while the anthropological character was the 
only constant iihcnomenon. Sui here, as wdl as in the ethnologi- 
cal characteristics of races, admixtures of blood had made it im- 
possihleto reach uti.<factory results. This elicited the important 
remark from Dr. Brinion. with which wc heartily concur, that lan- 
gwige and religion of the individual may be easily changed, but that 
tribes and r.nccs do not so readily adopt new social institutions and 



new languages, and that not ihe individual, but the tribe, is the 
imponani object of study. His opinion is. that the psychology o( 
lutians is the true basts of ethrtoU^-. and we may add that ittc h»- 
lory of civilization is its ultimate aim. 

Methods of ethnological researches are making stca<1y progress. 
This is shown by the papers of Dr. Wesley Mills, on tlie siinty of a 
sm.tll and isolated community in th« II.ih.tma Islands ; and by that 
of Mr. Slew.ird Culin, * China in Amcricii.' The former is a con- 
tribution to the solution of the problem of ihe inHuenceof motvotony 
in climate and social institutions upon man : the latter treats of an- 
other interesting tjuestion which u of the greatest importance in 
studying the histor>' of mankind. — the constanc)' of ethnological 
peculiarities, and the influence of one people upon another. Papets 
treating of the ethnolog)' of ccrUin tribes were compamlivcly few. 
Great interest wjis excited by two specimens shown l^y Mr. G. F. 
Kuni. — a gigantic jadcile adre from Oaxaca. Mexico, which shopws 
signs of being cut from a bowlder by the use of a string, and b 
beautifully carved arvd polished: .-ind a vcr>- rcnuirkable human 
skull ol rock crystal in natursJ siie. probaMy of Mexican origin. On 
this occasion we had the pleasure of hearing the assumed similarity 
between the Met lean and Japanese arts ilioroughiy refuted by Mr. 
Tatui Haba. In fact, the la.ik of proving the similarity rests on the 
shoulders of those m.iintnining its existence. 

The last paper wx have to mention is thai by Mr, J, Jasirosv, on 
sensory types of memory and apperception. He discussed apper- 
ception as brot^hl about by rfatual and auditual perceptions, and 
treated of the connection ol both kinds of i>crceptions in many ir>di- 
viduals. He referred to the important bearing of this question on 
education, as difTerent methods must bcapplied for the two classes of 
individuals. He gave some methods for determining the prevailing 
faculty, liis opinion is. that tlic mualisls form the more numerous 
class, but we believe that the universal existence of language shows 
the importance of auditualism. Researches in experimenlal psy- 
chology, jhucli as Mr. J.istrow undertakes, arc not yet carried on to 
a great extent in America, but we may hope that In cour^ uf time 
they will become att important feature of the sessions of the An- 
thropological Section, as this branch of science is one of the 
foundations of the psycholog}' of intlividualii and of nations. 



Section I. 
\Rtp^l not rt€firwi in tutu/or this tssu/.\ 



THE GEOGRAPHICAL MOVEMENT IN ENGLAND. 
[ WAS asked some time ago 10 furnish 5<^/cjvj-^wtlh an account o( 
the results of the efforts of the Roya! Geographical Society towards 
Ihe improvement of geographical education in England, and to 
give some idea of the character of the collection of appliances 
exhibited in London and elsewhere in connection with this mo^T- 
ment. I h.xve waited till now in order that 1 might be ^iblc to state 
positively that so far the society's efforts have met with almost 
complete success. The University of Oxford has just appointed a 
reader in geography; not only so, but the appointment has been 
given, I believe 1 am safe in saying, to the only one among the 
numerous cnndidales likely to carry out the views of the Geo- 
graphical Society as m what the geography of itie future should be. 
Mr. Harford J. Mackinder, the new reader in geography, is a young 
gr,-iduale of Oxford, ^vbo has taken high honors both in science and 
in history, and thus is qualified to treat gctigraphy adequately on all 
its sides. As one of the lecturers in cunneciion with the Oxford Uni- 
versity cxIcnBionschcfne, he has .attended Urge and enthusiastic audi- 
ences in various Englbh provincial towns. What his conception of 
ge«^^phy is may lie seen from the paper which he read before the 
Geographical Society, and which is printcl in the l*roceedings of 
March. 1S87. Cambridge University has decided to follow the 
example u( Oxford in the beginning of next year, and meantime has 
requested the council of the Geographical Society 10 nominate one 
or more of its members to tcctuic 00 the nibjea in the autumn of 
the prM;ent year. 

Thus it will be seen, that, so far as our two great uoiversltksare 
concerned, the recent efforts of the society have been completely 
successful: for it must be borne in mind that the council of the 
society have all along felt. that, unless geography were reoojgniied 



at our tiDivcrsitics, it would be hopcku to attempt lomakeaoyifn- 
prcssion. on our higher schools at IcasL Now. with two good men, 
working on right lliws, and filled wth contagious enthusium. at 
our two great universities, wc may con5dcntIy expect that improt- 
mcnt wiU filter dowDwards. 

It is nearly twenty years since the society felt compelled to mise 
geography from the low Icvd it hiu occupied in Englbh education. 
It mciiiorijtliicd both Oxford and Ciimbridgc. hut Us inrmori^h 
wci^ scarcely even honored by a reply, htedals were offered for 
competition among certain (about fifty) selected schools of the 
higher grade ; hut after sixteen years these were dropijcd. (mm luck 
of comprtilorK. Thice years ago the council resolved to institute a 
thorough inquir)' into the whole question of the position of ([cogra- 
phf at home and abroad, and did mc the honor of uppoititing me to 
conduct the inquiry. The results of the inquiry have been pub- 
lished in the form of a report, which has been referred to at some 
tcogth, on various occasions, in Seitnct, so thai I need not analyse 
H in detail here^ The general conclusion w;ts. ih^t except in a few 
rare cases, depending m<iinty on the ta&tef of individual teachers, 
geography has no suhstAiitial place in En^rlish education. In ni.-itiy 
of our higher schools it is not taught at all. Iti imisi cases where 
it is UugM. ii is the barrencst of studies, consisting in the learning 
of long lists of names and figures. Rarely was .tny iiiicnipt made 
to show the inlinuiie connection ht'twrL-n pSiyHical ^inJ political 
geography, the latter heing taken almost invariably in its narrowest 
and meagrest acceptation. In our elcmt:nlar>' schools, on the other 
hand, some attempt is m»de. under the guidance uf the Govern- 
ment Code, (o make the subject a reality : liiil even here tl is by no 
means compulsory. On the continent, again, especially in G«r- 
many, geography is everywhere taught, in cvcrj' grade of school, 
and throughout nearly all classes in all schools. While the position 
b not the snme throughout all the provinces of Germiiiy, and while 
here also a good deal depends upon the teacher, still the subject 
holds a high position, and is taught after inlciligcDl methoii.s. Il 
wa« ever)'where admitieil that impiovemcnt in tjernianyha* been 
largdy due to the establishment of chairs in the universities, of 
which there are now a dozen. In Austria, France, Italy. Holland. 
Belgium, Norway, Sweden, the position of the »ubjcct and the 
methods of teaching were far ahead al what wc find in England, 
The Education Bureau of the United States verj' kindly in^^Iituied, 
on behalf of the society, an inquiry- into the position of the subject 
in the schools there. Unfonun.iicly the voluminous documents 
thus collected did not reach me until after my report was wijiieri : 
but. from what I gather from the documents, I fear American 
schools, so far ,it least as the methods and standard of the subject 
are concerned, arc not vcty far ahead of those of the Old Country. 

There can be little doubt thai the society's recent action, apart 
from the results in the universities, has had considerable effect on 
the schools generally. It has <lrawTi wide attention to the subject ; 
not only laid Iwire its ni-glcci and the poverty and wretched quality 
of ih« appliances used in teaching, but has set bcfoii: the public a 
higher sTaiid.ird than wa^ dreamt of before, iin<l indiraled how the 
despised and rejected subject might, with proper methods, become 
one of the most fruitful fields of scien I ilieo- historical research. It 
hu I>cen shown that geography has a iicid uncovered l>y any other 
department. Of wliat is Icituwn a.-v p I iy Meal geography. — the topo- 
graphical surroundings of hum.inily, — there is not much to com- 
phun: its facts and priaciplcs are pretty well known, and fairly set 
forth in numerous icxt-books. Il is when we come lo apply these 
facts to humanity, to deal with their hearings on the development 
of man in communities, that we find so much to desire. Mr, Mac- 
kinder defines geography as the physical basis of history : may wc 
not extend this, and say it is the physical basis of all the activitiec 
of collective humanity? At present 'political 'geography consists 
mainly of a catalogue of Stales and their suhdivision^. ihcir routes, 
towns, and ' chief manufactures.' If ' political ' were taken in its 
wider and more correct sense, and political geography treated as 
the dcpanmcni of knowledge that dealt with the dcvclupineni of 
Stales so far as that is inllucnced by geographical conditions, then 
It. is o-ident that both as a branch of knowledge and as a discipline 
wc m^ht expect the most fruitful results. What arc the line» on 
which this new geography should run may be learned from the 
lecture of Mr. Macldnder, referred to above ; fmm the lecture de- 



livered in connection with the society's exhibition, and presented in 
one large volume along with my report ; and from an admirable 
paper by Dr. Boas In Science x few monih< ago. To attempt to 
develop the subject further here would take more space than can 
be allowed mc. Suffice it to say that this aspect of it is rapidly 
gaining ground in England, both in our schools and among thought* 
ful men generally, and 1 am conAdenl will make more mpid benci* 
way in the future. 

It was pan of my duty to collect specimens of the various ap- 
pliance* used in leaching gei^raphy at home and abroad. The 
collection thus funned so grew on our hands that it drvetoi>ed into 
a somewhat formidable space when displayed. This collection was 
on view in a large li.ill in London in the end of 1SS5 and banning 
of 1886. During r886 it was sent by request to Miinchester, Edin- 
burgh, and Bradford, and at each place attracted large numbers of 
visitors, chiefly teachers and those interested in education. The 
collection was not meant lo be a model one, but only t>'pical of the 
various appliances in use. It therefore contained good and bad: 
more of the latter. I fear, than of the former. The most prominent 
feature w.is the cnllcaion of wall-imps from the Icailing European 
countries. Besides these, there were relief-maps of all siic*. models, 
globes, telluria. text-books, atlases, and hand-maps, and a variety 
of other odds and ends. The principal result of this exhibition was 
to bring out in strong relief the poverty of Cngliah productions of thb 
class, especially when compared with the variety and excellence of 
the appliances used in Germany. English wall-maps, for cuanipk* 
like Flnglish text-books and F.iighsh geo^.iphicaI leaching Kencralh. 
seem mainly intended to record names. Physical features are en- 
tirely subordinate, and special physical maps are rarely met with in 
our schools. High and aimless coloring is the most prominent 
feature of our maps and atlases; and these, wiih our text-books, 
reflect painfully the low standard of the subject which exists here. 
German maps, again, while capable enough of improvement, are in 
execution, instruct! vencss. intelligence, and accuracy, far alrove any 
thing we have here, except in one or two cases. In the best Ger- 
man schools wc find w.-tU-maps always in pitirs ; a |}hysical map, with 
physical features simply, but permanently laid down, and no names : 
and a political map, with the phj-sical features subordinate but clear, 
in which the political features and names arc laid down. Some of 
the best wall-maps come from Wintetthur. near Zurich, frtJin the 
establishinent of Randeggcr, and arc almost perfect specimens of 
cartography. Even Italy. lollowmg close on the heels of Germany, 
fumishcs its schools with better map* than docs England; while 
France, though improving, is no! olten very far aliead of ourselves. 
To Italy wc owe some of tlie best large r«licf-map», — maps ac- 
curately executed front surx'eys, and with the mlnimuni cxaggcni* 
lion of altitudes. At the same liine Delagrave of Paris sent some 
beautiful specimens of large relief-maps by Mile. Kleinhius. The 
grc.1l model of the Monte Kosa group, executed by Imfcld and 
Heirn of Zurich, was the gem of our exhibition, and has been 
secured for the science collection at South Kensington. Unfonu- 
natcly its price places it beyond the reach of most schools. But 
reliefs of a glacier, of a volcanic i&luid. and other subjects, by Pro- 
fessor Hetm. are cheap enough, and of the greatest utility in teach- 
ing physical geography. I am glad lo say that not a few teachers 
were induced lo invest in copies. The globes were mostly lixi 
small. No globe tinder eighteen inches diameter is of much use 
for the ]>urpuae for which such an article is ordinarily used, 
The larger the belter, hut unfortunately large globes arc too 
dear for ordinary schools. We had one or two relief - globes, 
but the exaggeration of altitudes is so great as to render 
such globrA pernicious. Wc had some very large black .slate 
globes of foreign make and wonderfully cheap, with only the 
lines of latitude and longitude marked. These globes, in the 
hands of good teachers, cm be put lo excellent use in a variety 
of ways. The ordinary planetarea and telluria are mere toys. 
Tlieir mechanism is so coarse and elaborate ;is to convey the 
most erroneous conceptions lo young pupib. The most usc^l 
ihing of this kind was a simple lerrestrial globe on a reraUing 
arm, with a small glass globe in ihe centre lo hold a candle, 
which represents the sun. But any teacher who knows hb busi- 
ness, can, with a simple ball or an orange, and a lamp, show all thai 
Lhc must elaborate tellurium can illustrate, and with much less risk 
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of coflvc)infii: mislMtlinK Ucas. We had a simpk and liifthly in- 
sinjciifc arrangement dnrisrd hy Mr. Fr.tncts Gilton, to whMr 
initiation I may say iHe whole o( ihi« geogmphkAl mov*ni«»l is 
due to show the rclaiivc si^cs of sun an<l caitli aiid moon. We 
supposed the disiancc hctwcci) sun and eaiih lo be teducrd to j6 
feet. On a wall we fixed a diik of cardboard colored yellow, 6 
ioches in disinctin-, for the sun. On a tabic 56 feci away wc )tad 
a peMct of wiix. .os6 i>f an inch in diameter, suspended bj- a hair to 
Ihe end of a splinter of wood ijf>$ itwhes In diameler, to reptvsent 
the earth. At the other end was another pellet, .01 5 of an inch in 
diaRKter, to represent the inoon. This arrangement costs nothing. 
and can be arUpted to any building, in fact, there is ample room 
(or a rarieiy of demonstration of the kiitd in connecti<»n with goff- 
graphkal teaching, as well as of experiments to lllustraic geographi- 
cal facts. Thus (he cruni|>liiig of the earth's erutl might be illus- 
trated h\- bringing Literal pres&ure lo bear on a plastic material ; 
and already in a few Englbh schools »ivd and clay arc UM:d 10 
builrl up the phjnsical features of a country or region. The magic 
huilem also niay ha used with great effect to produce large-scale 
maps on ihe icrecn, to exiiibit special features, and to bring pic- 
tures of lypital IfindMrapcs before the ejxs of the pupib. One ol 
the most inipresting An(\ novel of our exhibits consisted of gcvcml 
series o( geographical jticlures from Germany: that is, pictures 
■whose special ob>c:ct i.% to iliow the chnnicicrutic features of the 
varwus regiontt of the glolw. and the typical forms assumed by the 
leading causes of phenomena with which geography deals. The 
bot of these pictures is the scries of about thirty oleographs pub- 
lished by Holicl of ^'icnna. and which are now C9min(|; into tue in 
this country'. .\bow :ill ihings, such pictures must be accuiratc, 
and therefore good large-scale photographs are often iol>e prrfcrrcd. 
— such phoiographs. for example, as are proiluccil l)j' the United 
Slates surveys and by private enterprise, — of M^nie of the most 
striking features in American scencr;-. For leaching pur|x<»cs. 
however, it should be remembered that il is not exiraor<ljnar>- fea- 
tures that are desired, but typical aspects of the eanh's surface, — 
ordinari' mountain forms, a ptairic, a delta, a tundra, a steppe re- 
gioa, A L-oral island, a sandy desert, and .so on. 

The text-books and altases which were exhibited were analo- 
gous lo the wall-map*. The English text-books v.xre. mostl>' 
too large, iiiid too crowded whh names and tables, and made no 
attempt whatever to show the intimate relation between all sections 
of getigraphy. and the influence which man's geographical sur- 
roundings has upon hb social and political dcvclopmcnL The 
German tcxt*b<)oVs arc comparatively small : contain mostly heads 
o( subjects, the til!ing-up being left to the teacher, who Ivw gen- 
erally had a thorough training in geography at the university w 
the normal sclionl. I ant stirr)' I c<innoi sptMk very highly of 
American Icxt-b'Mks. As a rule, the American text-book is com- 
bined with an alhi& and [ncture-honk, — an arrangement which I 
do not consider a happ)' one. Neither text, nor maps, nur pic- 
lures, are any belter shnwn than wc have on this side ; and even 
with Guyot's geographical manuals we were much disappointed. 

Altogether the collection of grugraphical appliances has proved 
most sugget.tive and instructive. Reform has already begun. 
Many lohools .irc now using Kicpcrl's wall-maps, and publishers 
are making haste here to supply the glaring want of good text- 
l»X>k5. atlases, and Hatl-inaps. Teachers ii;ive licen siirrvd up to 
neogviie exL-tting deficiencies, as well as the undreamt of capa- 
bilities of geography when treated liberally amf intelligently. They 
sec that in geography, as in matheni.ttic&, a Kj)ix'i^l (raining is rv- 
ijuircd If it is 10 be taught effKciually. The society appeals to the 
clementur)' tcncher by offering a scries of prices on the ha-sis of the 
examinations of the training-college students, and many ol Ihe 
school boards are instituting radical improvemcnW in their geo- 
graphical appliances. Out of the collection, which b once more in 
London, wc are fonning a siTiall typical collection for exhibition 
10 anf who may wish lu know what arc the best things in any de- 
partment. This collection is of course ver^- small to begin with; 
bui wv hope. that, as improvements arc inirtxluccd, wc may be able 
to extend iL 

Altogether I hope it may be seen from these notes that the Geo- 
graphical Society has at last succeeded in raising geography from 
the sttjugh in which it has lain so long in this country : has not 




only initiated great imprmements In the teaching of the wb)ect. 
and obtained its mrogniiian at our great univerviltrf, bui has shown 
(hat it is eminently capable of hccotning a fruitful and instructive 
medium of rcicnrch, worthy of taking its pUce alongside o( other 
depanmentx ol «denlific inirestigatioB. J. Scott Kkltik. 

THE STUDY OF CROtlRAPHY. 

Thk /iia/aHii of >f,iy 9 cooiains an extract of A. Siauber's 
euay on the promotion of the studv of geography, which carried 
the prlw offered by Ihe King of Belgiurn. The author discusses 
the methods which ought to lie at>plicd in primary teaching, in higfi* 
schools, and in colleges. In the primary grade. Ihe method is that 
of object -teachmg. First, the gr-ography of the child's own oan- 
tr)' is taught, beginning with the neatest surroundings, the srhnoj- 
housc or home, the village or city, the county, and sn on. The 
close connection between naiunil htsior)- and geography muu be 
kept in mind by the teacher, who is warned against overburdening 
Ihe children's hraini with names and dates. The drawing of maps 
and the use of charts are recommended: but Stauber remarks 
justly thai not loo much weight should be laid on the dr.-twing of 
maps, which must only be practised as a means to imprests the con* 
figur.ition of the earth's surface inorr elTeclivrly an the child's mind. 
In the upper classe.^, an albs ought to be used, hut it is iniportani 
to scleci maps which contain the proper amount of mateiixl and 
show the geographical fcaiures of the counir)- clearly and simply. 
Alter the n.itive countr)' has been thoroughly studied, the geography 
of the native continent, aiKj later on that of the other continents, b 
taught. 

In high-schools and colleges the analytic method gradually takes 
the place of the synthetic. Therca<hngof traveb is recommended 
as a menn.\ of making the study more attiactivc and of preventing 
its becoming a mere memorising. The connection between natural 
history and geography must aliva)-s be cm|>hastEcd, and characier- 
tslic objects ought alwayi to \k shmsn. Ikt. in onier tn be able 
10 do this kind of worl:. teAcbers ought to be thoroughly con^'ersant 
with the problemsol geography. This can only be accomplished by 
the study of geogniphy at n onivcrsily. Therefore tlte establishment 
of prDfe«50rshi|i« u( geography is demanded. At ihe |>resent lime 
there are seventy-lit^ such professorships at European universities. 
In Prussia, every university has its professor of geography ; at 
Mher German universities there are lecturers. In England, geog* 
nplty will be taught in Oufnrd .'irvd Cambridge, as lecturers were 
appointed a short lime ago. In Belgium. Greece, Portugal, Sweden, 
an<1 in the Unitc<l States, the science of geography is noi taught by 
specialists, bui. when il is taught at all, only incidentally. 

Among the manuscripts vihich receii-ed honorable mention is an 
American imc by Prof. Kictiard Owen itf New Harmony. Ind. We 
arc indebted to the author for a statement of his propo«al& 

The hrsi principles of his method of teaching are. that he only 
makes oi\c step at a titi>e from Ihe known lu the unknown, atnl that 
the ejT instructs more than the ear. and that consequently, whcn- 
ci'et practicable, the object that is being described, or a good repre- 
sentation of il. should be sbon^i. .^s a consetjucncc of his SrsI 
principle, he pnrsenlK only one thing al a lime. For instance, lie 
uses a separate outline map, 1 st, for the general outlines of tlie con- 
tinents; 2d, for the same with motmiains only : 3d. for the ^uvc 
with rivers added ; 41 h, for all these with political divisions. He 
depends chictly upon numerous pUstic relief-maps as a system of 
instruction, and shows that these can be made ver>' economically, 
and that children of from ten to twelve years of age take givat in- 
terest in their construction. He bc^ns his course in the same way 
<is Stauber, by having the student study the geugraptiy of his home, 
and by having him make the plan and model of the school- house, or 
of his own house and garden, by measurement and according to a 
deliniic scale. Then he i>rucceds to tciictiing the toiKigrophy of hb 
town, county, stale, and linally of Ihe United Slates. 

Using the £lobe, he begins to give his pupils an idea of the earth 
Itdng nearly a sphere. I>>' various dcmonsi rations, and 1>>' calling !n 
a traveller who testifies that he returns] to the place nf beginning 
of hiN travels by steadily travelling Vk-esi, and thus teadies the ele- 
ments of mnihcnialical geography, ' In teaching, he uses numerous 
maps and diagrams, showing the phenomena of (thysical geography, 
and models to explain the forms of the earth's surface. 
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HEALTH MATTERS. 
ETcrcreens and CDnsuinptioa. 
At r mcctinK of ihc American Climatological Assocbiion. I>rl(l 
in Baltimore. Dr. I.uoniis o( New Voric rr.icl a [wper on evergrren- 
foresis as a therajieutic ageni in pulmonary phthistK, in which he 
•aid that it bad long been known thai similar clim&ics, as dctcr- 
mincd by geographical and mcleoro logical conditions, have diffcrcnl 
iherapvutic effects. U is becoming more apjwrem that ihere is 
sonic relation between the development of orj^ni^ms and almos* 
phrric condilions. Cold and high altitudes render ihc air aseptic ; 
Jnit the degree of cold and the height reci»itred arc so great, that 
dinically it » not possible to dehvi- much benctil front ihis (act. 
The effect o( a purely ascpUc air upon ulcerative processes is not so 
great as the effect of an atmosphere which is aseptic on account of 
the presence of .tntiseptic agents. The belief in the good effects of 
pine-forests in cases ol phthisis is quite unanimous, and ihc clinical 
evidence in (av-or of iheir beneticial influence is unquestioned. The 
BtniDSphcre in such regions is not otily aseptic, but also uitisepiic. 
Such an atmosphere contains consitlcnble turpentine- vapor, and we 
shnuld therefore expect it tocont.iin a certain amount of peroxide of 
hydrogen. The inajorit>* of cases of phthisis die, not directly from 
the lesions in the lung, but (rom the tecondaiy septiannin amlpyn> 
mia which an- set up. It is impossible ti> apply to the ulcerations 
within the lung the antiseptic washing and dressing th.it is em- 
pl»)-ed in external lesions ; but, if an anlocplic atiiios|^cre can Iw 
obtained, we may hope to counteract the sccondan,' poitoning. 
Such an atmospherewill not destroy the bacilli, but it will accomplish 
Rtuch ill the way of arresiin;; tliu suppurative pruccsit. The 
atmosphere in the region o( ci'ergreen-forestJi acts in a manner 
similar to the antiseptic af^ts which are successfully used to arrest 
suppurative processes in other portions of the body ; and. in all 
probability, the active agent i^ jKToxiile of hydrogai resulting from 
the oxidation o( the turpentine' vapor. While it is not possible for 
evcr^- one suffering with pulmonary phthisb to go to an antiseptic 
aimosphcrc yet it is possible to render the Mir of any particuUr 
locality antiseptic. In the course of the discti%ion of Professor 
Loomis's paper, Ur. Cohen reported excellent results in the way of 
alles'iaiing the symptoms of phthisis by the inhalation of tcrei>inihin- 
aie substances, es|>eci;Uiy when associated with the peroxide of 
hydrogen, or oxygen. 
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71k StpiMit of the Fnturt .- or. SocUiUsm a Rtatity. By Anna 
Bowman Dddd. New York. Cassell & Co. 24". 

This is not a pretentious book, hut a pleasantly written series 
ol letters " from a Swedish nobleman living in the twcniy-first 
century to a friend in Christiana." It appears from the letters 
that the American Republic has been dynamited, and upon its 
rains a socialistic republic utablisbcd. The year of the revolution 
is 1900. and, by placing the date of the letters late in the twenty- 
first century, the author assumes sufficient time to have elapsed 
to fully dc\-elop the characteristic society. The Swctlish noble- 
man, rccojinizing the evils of society based upon the principle of 
competrtion, and Iciming that the Americans (that is to say, the 
Oermans and Irish, who have exterminated the English stock) have 
succeeded in fomiing a socialistic society, pays a visit to this 
strange people for the purpose of studying their institutions. His 
Icttcfs are descriptive both of what be saw and of what he 
thought. 

Such is the plot of (he book, and it cenatnly is an attractive one ; 
but, lo be useful as an argument, tlie ideas from which it starts 
must piropcrly represent the socialists, whom it undertakes to 
criticise. This, however, it fails to do. The author is either 
j^noranlof the writings of the best socialists, or has dclii>crately 
diosen the views of infciior men in order the more easily to ridi- 
cule ihctTL 

It is right that such a charge as thi« should he sustained by 
Kpecilic statements, and we will call attention to three points in 
which these letters (all to ap|>reciate or to understand the theory 
of socialism. 

Fiist, It is assumed that socialism dctnands absolute eijuality of 



condition : (or example, only homely 
come educated, lest the e(|uality of 
stroyed ; and much more of the same son. This is foreign to the 
spirit of socialism. " It is not e<|uahty of condition, but equality of 
opportunity, that is (tenwndfd. The rule of distribution is thai 
each shall »hare in the good things ol life aca>rding to his dfictency 
as a producer. It is communism which says. ■■ To every man accord- 
ing to his needs : " socialism says. ■■ To every man according to his 
ability." 

Second. It is assumed that government directs methods of ex- 
penditure as well as methods of production. In this Republic ihe 
houses a» built according: to law. Dress, loo, is prescribed. But 
all this is a mistaken notion. It b not found in the writings of 
rrpresenialive wxi^lists. Indeed, the opposite is expressed. A 
sharp line is drawn between wealth used as capital, and wealth 
used for giving enjoyment to the consumer ; .ind there is no sug- 
gestion that law should prescribe how this second class of wealth 
iii.iy l»e used. 

ThirtI, The author of these letters sa>-s that 'Progress and 
Poverty ' is the Bible of the new republic. It is reail from the 
rostrum of the temple erected to ethic.1I culture. — a temple, we are 
told, which slands without a steeple. Now. it seems hardly 
possible that our author could have read 'Progress and Poverty' 
with care, or the many contradictions which exist between the 
views of Mr. George and those realiieii in the socialistic society 
described, would have been rccognitcd. For example, socialism 
charges upon commercial competition all the evils of modem 
society : it is therefore quite right to say. as our author says, that 
in a socialistic society competiti<in in business- matters linds no 
place. But Mr. tieorge does not desire to exclude competitive ac- 
tion: indeed, he is a firm believer in the doctrine of laints-faire. 
He is a freetrader. He says, make one simple ch.ingc in the 
system of taxation, and the n.itural law^of trade will insure justice. 
No sodalisi would recognize him as mure than a tempnrary leader. 
He does not go far enough. He proposes only to nationalijcc land*, 
the socialist would nationalize both capital and land. 

This review has taken the book reviewed to be a serious argu- 
ment against socialism. As such it is worthle:>s, because il does not 
properly apprehend what soctalt»m means. The reviewer <)oes not 
call attention to this because he is a believer in the programme of 
social reform set down by Blanc an<I Lasalte, but iKcausc he feels 
that ex'ery witticism made ai the expense of truth assists the cause 
which the vn-iter ol this book unden.ikes to o[>pDse. It may be 
that this point of \-icw is incorrect. Possibly the book was in- 
tended to be merely a bit of facetious writing. As such it Is S 
success. It is hnght. in good style, and full of pleasing Imigina* 
tion; but (or an arpiment il is loo full of imagination. 

Hemry C. Adams, 

The EUctrU Tratumissim 0/ Entrgy. By Gisiiert KapP, C.E. 
New York. Van Noslrand. I3*. 

This book forms one of the ' Specialists' Series,' which Is a scries 
ol handbooks for students and practical cn^neers. It begins with 
the customary r/twtfi/of the elements of cteclrodynamics, together 
with a brief study of the nomencluture of the science, .ind the units 
usc<l in electrical measurements. While this part of Ihe work is, 
on the whole, well done, it is cridcnily the product of ihc so-called 
' practical ' mind, rather than that of the educated or well-mfornicd 
electrician. 

A few curiousslatemcnts occur, which illustrate the dif&culty niih 
which makers of handlwolcs contend m attempting to absorb, or at 
least to represent, purely scicntilic conceptions. As an instance the 
following may be quoted : " The potential of a body b its property 
of allowing energy stored up in it to become potent, that is, to do 
work." An inresiigaiion of the ideal motor and the ideal system of 
transmission is followed by an examination of the various types of 
armatures and the principles which govern their aaion. The field- 
magnet is then taken up. its many fonns illu<iir,itrd. and some 
attention is paid to magnetic resistance, self-induction, etc.. use be- 
ing made o( ' characteristic curves' in the development of the prin- 
ciples involved. The subject of the efficiency o( the motor is treated 
at some length, and various systems of transmission are de<^;ribetl, 
including some of the applications of electricity to railway locomo- 
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tion. Tolerably compfete discussions of some o( ihc principal irbls 
at loRg-distance iransmi&sion are also included, together uith •ome 
of the numerical re*u!U o( the« trials. The vohime coniains much 
ihat is inicrrsiing nnd useful iti students o( electricity, and will be of 
undoubted value lo those who aie engaged in il« pMCdcal applica- 
tion. The American reader tvill look in vain (or any account of the 
more recent and highly imiiurMnl improvements in motors and s>-s- 
iem» of transmissiun which have originated in this country. This 
will not be a matter of regret to any one who has secured a copy of 
the next book under review. 

TJtt Eit£lrie Mfitor .uid its Ap^ieaHam. By MartiM and 
WcrzLRK. New Voric. W. J. Johnston. 4**- 

MadC up largely of articles contributed by iU nuthonifrom time 
to lime to the EJectrical W'm-ld. by far the greater portion of this 
volume Is deioied to an exposition of the results of American ac- 
tivity in this field. Again is found on the lint pag;e the usual cut 
showing Oersted's experiment, and the iwuiil brief and unwtbfac- 
tory presenution of elementary principles, wllhoul which it seem» 
impos»ble for a book on elcctro-lechnics to make its a(^>eararvcc. 
Not much can be said in favor of this well-nigh univers-tl introduc- 
tion. The reader has but to turn over a single leaf to Hnd hlmtelf 
invx»lvc<l in the use of such terms as ' counter-electromotive force,' 
• Leni's law.' • the law of Jacoltt.' and many othere, for the proper 
understanding of which little assistance has been rendered in the 
short study of ' theoretical principles.' Books of this class arc writ- 
ten for and read by those who already know more than the ele- 
ments of the iuhjecl. and their presentation might safely be omitted. 

Two chaptcrsarc devoted to an account of the earlier experiments 
^viih motors in Europe and America, .ind in the division of space 
Europe gei» five jKtgea lo America's iiileen, A chapter Is giii'en to 
the iheoreticaJ cnnsideraiion of the problem o( ihe electrical iran^ 
mission of power, followed by a very shon one on the electric rail- 
way and tramway in Europe, and a very \aag one on tlic electric 
nulway and street-car lines in .\iiieric.i. The uae of storage-bat- 
teries with electric motors on street-railway tines concludes the lirst 
ball of the book, the remainder of which is devoted lo a considera* 
tion of Ihe intiustrial api>licaii')ii>i of electric motors In Rurope and 
America. Much the largest share of space is given to American 
s>-stetns and inventions, and many of the most Imponanl 'plants* 
now in operation are described, 'rhe work is largely historical and 
descriptiw in iis character, .1 scienlilic treatment of the subject be- 
ing only aitcmptcd in a single chapter. 

As a rimmi of what has been thus far accomplished, es|M!cially 
in this country, in the development of one of the most promising 
fiddsofapp1icdeIeciricity.il will be found to be vcrj" interesting 
and useful. Illustrations form a prominent feature of the ivork. 
there being as many as two hundred, m.tny of which occupy an 
entire page. Several of Ihc largest and most ciaboratc illasiratiCHis 
arc intrinsically of ver>- little value, being merely 'pictures' which 
are in no way especially related to the real object of the work, and 
convey no tueful infoniiation. Of such may be mentioned a full- 
page ■ winter view ' of an electric street-railway, in which the only 
thing suggestive of eleclricity is a possible lightning-rod upon a 
building in the backgrourtd, 

EUttric Lfffhi Primtr. Bv Charles L. LRVliv. New York, The 
Author. 8*. 

This little primer consists of thirty-five octara pages of good. 
bad. and indilTerent matter relating to the management of dynamos 
and electric lights. The * practical man " here has full sway, and he 
wisely decUres in his preface that "it is not supposed that these 
pages will be of any \-alue to the elecirieian," 

The)* would have been of much greater value to the workmen 
and engineer in charge of electric tnachinerj- if they had been pre- 
pared by one who really understood what he was M-riling about. 
As it is, a good deal of knowledge of the subject is retiuircd to 
separate the goo<l from the bad. 

Th£ Storage of EUclrical BMcrgy. By Caston Pi-AKTfi. Sew 
Yort, V,tii Nosirand. S*. 

The work before us includes the principal researches of Ilantc, 
contributed to the French Academy, and various scientific periodi- 
cals, from 1859 to 1879. The f jll history of the second,irj' battery, 
as it grew in hi» han<ls, will be found in the first two or three 



chapters. And itic consimction of various forms is iflven with li^reat 
exactness of detad. Hit use of the transforming rheostat fof the 
purpotc of o)>i,tining electricity of ' high ien«ion ' \% descril>«d at 
length, together with many praclicil ap|>lic<iCions of this device. 
The volume includes an account of Planid's experiments on the 
nature of the electric discharge urwler hlj^ tension, and also his ap- 
plication of these researches in the cxpUnation of many natural 
phenomena. 

While many electricians will be unable to agree with him in his 
conclusions, all »-tll be glad to find the results of his labor in *o 
compiict ,ind usable a form as that in which they arc presented in 
this volume. 

Ettitwiiiiy treated ExfierimtHtaffy, By Ll>iN,»'.llS CtlMWIKi;' 
M.A, London. Kivinglons. 13*. 

.Xi.THot.'im Ati excellent little book, it will be something of a 
disappoint mcnl to the many teachers and students who have for 
scvcial years made good use of the ' Theory of Electricity.' by the 
same author. The disappmntmeni will grow out of ilw fact that it 
is a less complete and comprehensive Ueatmcnt of the subicct than 
will be generally looked for. It contains the substance of a series 
of ciperimcnial lectures given to senior boys in Rugby School, and 
not much ptcliminar}- mathematical training is assumed. In a few 
of Ihe iliscussions a knowledge of maihcmaiical principles as de- 
velo|>ed in the author's * Theory ' is desirable, but in such cases the 
fundamenlal formuUe may be taken for granted or the amcles may 
be omitted. Magnetism is first studied, and then n relatively large 
sp.ice is devoted to frictlonal eleciriciiy. 

Book III. is devoted to voltaic etec trie ity, and blls niher more 
than one*haif of the entire volume. At the end ol each general 
subject will be found an excellent list of problems and exercises : 
and, as the author says, the book is educational, and not technical, 
in its pUm and character. There arc doubtless many courses of 
study into which it will lit with extremely satisfactory rcsullt. 

Factr and b'icliom of Mental ffeaiiHg. By C. M, BarROVS. 
Boston, Caner & Karrick. 
The writer of this book states that he lias not himself b€«n en- 
gaged in mental healing, but has enjoyed exceptional facilities lor 
studying Its operations, and investigating a great number and 
variety of alleged cures. He is convinced by the results of many 
careful te^Ln, that, if the mental treatment of disctsc be not all that 
its most sanguine advocates picture it. it is a powerful therapeutic 
agent when skilfully used, and bascfl on a philosophy which has 
done the world incalculable good. In presenting the claims of this 
method of treatment, he has tried to make it apparcni that there is 
a sound physical reasan why well-directed thought .should help the 
sick »« much a* medkcine (lo« ; that a mental cure is nothing mys- 
terious, but a natural event, which could not< but take place under 
favorable circumstances. He disclaims any desire to compel the 
reader's assent, but his aim has been to awaken thought and 
deepen the reader's intcrul b}' fairly stating the evidence both lor 
and against mental healing, and let him decide for himself. There 
are facts that prove Ihe possibility of such cures beyond a perad- 
venluFC. There are fictions, also, which must be abandoned if 
mental healing is lo get and retain a hold ujwn the popular atten- 
tion. It has a philosophy thai will bear the inlensest light that can 
be thrown upon it ; and the subject needs only lo be presented to 
educated, thoughtful persons in the right way. to apjkcal to their in- 
lelligL-nce and convince thdr reason. Under the title ' Mrni^il Heal- 
ing ' the author of this book includes ' spiritual healing.' ' prayer 
and faith-cure.' 'metaphysical healing.' 'Christian science.' and 
'mind-cure.' In an introductory sune)', the wondeiful reputed 
cures are referred to of Dr. Newton, who, in Boston, in 1 859, re- 
stored the sick to health liy the Ia>-ing-»n of hands; of Eriiahelh 
Mix, an ignurant colorwl woman of Cunoecticut, who performed 
many faith-cures; of Dorothea Trudel, who, in 1861, in Switier- 
land, worked remarkable cures of cases given over by physicians as 
utterly ho[>e!css ; and of others which want of space will not permit 
us to quote. The objection is often made to the various forms of 
mcatal healing, that there is no positive evidence that the cures arc 
what they arc claimed to be. Most of them, it is said, are performed 
by persons unski1Ie<l in the science of pathology', and nut qualified to 
jtidgc whether the subjects of their treatment really suffer from Ihe 
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alleged disease, or, if actually sick, arc fully cur«d. The beat an- 
swer that niaiul hcalcis can m^kc to this charge \% iliiii, whrtlicr 
r^ht or wrong in iheir judj^invnls of what ails ihflr p^tienls. they 
act precisely as any Mnsibl« physician would und« like drcum- 
stances. and trj' to relieve the disease. In a cliapter «n (lie creeds 
of iiiRDt^iI lieAlers. \ve tind that these dif!er to a considerable degree 
among- Die different schools or secu : for these points of difference 
wc shall hai'c iii refer our readers lo the book itself. Mr. Barrows 
states that it would not be pulling the case too strongly to say that 
the theory of the n>ental hcAlers. carried lo the hijjhcst point, traces 
n*cr>' form of discidse, as well as sin, to mental causes, which may 
be removed aii<l the cHects ilcMruyed, Kveii death il.self thc>- hold 
to he an illtiiJon, that may be Hispeilcd hy a full reception of the 
truth and consctgucnt light thinking. Thoughl creates a world for 
each one of us : ihous;ht makes the body : .ind all physic^il phe- 
nomena, whether of disease or hKilili, are ilutr to thought. In eom- 
inenting on this view of the subject, the author says, Uiat. if Utter- 
ances like these seem extravagant, it should not he forifoiicn that a 
new iniih — and e\'ery truth we grasp Is new to vi, though old to 
all tlie world beside — is ai>l lo intoxicate its possessor, and become 
lo his inf^iiuaird sense the universal solvent of the enigmas of life. 
Time and experience may safety be left to adjust the value of these 
claims ; but niennwhilc it is not the mark of wisdom to fear or ridi- 
cule them. Wc must confess, that, aflcr a Tcr>- careful reading of 
.Mr. Barrows's book, we are as much in ignorance ol jusi what is the 
basis of the mental healer* claim as we were before. They 
seem, indeed, lo be divided into more sects or schools than 
those usually called physicians. Some of their claims, as qualwl 
by Mr. Barrows, are simply absurd. Take this one, for exam- 
ple. It i.t an exiratl from one of the text-books of mental 
healing prejuretl for the guidance of students who intend to 
practise that method. If the case to be treated is a consumptive, 
begin your ai^ument hy taking up the Imding- points thnt thb 
disease include*, according lo belief, showing it is not inherited, 
that inflammation, tubercles, hemorrhage, and decomposition are 
but ihouj^hts, beliefs, mental images before mortal mind, not the 
immortal Mind : hence iheyarc not the truth of man, and should be 
treated as error, put out of mind, and then they will disappear from 
the body. That Mr. Barrows is a firm believer in mental hciling is 
apparent from his wiitings : and that he himself hcCicves that some 
of its teachers and praciiiioneni make ridiculous dainis for it, also 
&eem.s to be cle.ir. U'c are inclined lo agree with some of the 
writers to whom he refers, — with Dr. Bucklej-. for instance, who 
acknowledges that most extraorclinarj' recoveries have been uro- 
duced, some of litem instantaneously, from dise-isc in ^dme ciscs 
generally considered to be incurable by ordinary treatment, in 
others known to be curable Ln the onlinary process of medicine 
and ir surgcn* only by slow degrees.— but can hardly be convinced 
that liic case iiuoled from * Nature and the Supeniaturol,' hy Rev. 
Horace Itushnell. eicr occurred, certainly inA nndcr jusc the cir- 
cumstances as given, where a child ill wiih scar!et-fe\er was, im- 
mi<ii3tctj' after a prayer made by his father, completely cured, so as 
to pronounce himself (guile well .in«l ask for hU dinner. Mr. Bar* 
rows refers tii ihe l.iie I>r. Au!<Iin Flint with great respect for his 
opinions; and if menial healing, as he stales, simply enipbaKijicsthc 
highest doctrines of the medical schools as announced by Ur. Flint. 
Ilien we willingly ,icknaw)edge that there ts much in it 10 demand 
consideration and recognition. Dr. Film, in one of hi* addresses, 
said. "Let it be popularly known lltat most nicdidnal agents arc 
curative, not directly but indirectly, by the removal of obstacles in 
the way of recover)- ; thai Nature is always the efficient curative 
agent, and therefore that the physician is Nature's servant, not her 
master," We confess lo a fechng of disappointmrnt when wc 
finished reading this book of Mr. Barrows, His preface seemed 
Mfair and unprejudiced, that wc expected to gel a plain statement 
of the facts, particularly as he had staled that he h.ul enjoyed ex- 
ceptional facilities for study and int'estig:itinn. If mental healing 
" is to get and retain a huld upon the popular attention," and if 
"the subject needs only 10 be presented to educated, thoughtful 
persons in the right way, in appeal to their intelligence and con- 
vince their reason," wc fear it must be done in a much simpler, 
mure maticr-of-fact, and IcsA metaphysical manner than has been 
done by the author of ' Facts and Fictions of Mental Heating.' 



NOTES AND NEWS. 

Tub officers for the next meeting of the American Association | 
were nominated as follows: president, J. W. Towell of Washing- 
ton; vice-|iresidents. Ormond Stone of ihe University of Virginia 
(MalhcmalJcs and Astronomy). A, A. Mtehclson of Cleveland 
(Physics). C. E. Munroe of Newport (Chemistry), Calvin M. 
Womlward ol St. Louis iMcchanical Science). George H. Cook o( , 
New Brunswick (Geolu(;y and tieography), C. V, Riley of Wash- 
ington (Biology). C. C, Ablmit of Trenton (Amhroiwlogy). C. W. 
Smiley of Washingiun (Fconomic Science and Statistics): per- 
manent secretary, F. W, i^Jt^am of C^nbridgc (oHice Salem, I 
Mass.) ; general secretar)'. J. C. Arthur of La Fayette; »ecret,-iry 
of the council. C, Leo Mees of Athens : secretaries of the sections, 
C. L. Doolittle of Bethlehem (Mathematics and Astronomy), A. L. 
Kimball of Baltimore (Ph>-sic9|, Wiltiain L, Dudley of Nashville | 
f Chemistry), Arthur Uesrdsley of Swarllimore (.Mechanical 
Scicnccj, George H. Williams of Baltimore (Ceolog\- and Geog- 
raphy). N. L. Britlon of New York (Biology). Frank llikcr of 
Washington (Anihroiiology), Charles S. Kill of W.-i.'iliingion 
(Economic. Science and Statistics). 

— The arrangements for the tenth annual meeting of the 
American Society of Microscopistsare now dchnilcly made. The 
society convenes in FittbuTgh, f'cnn., Aug. 30, 1687. and will prob* I 
ably continue its sessions four or five days. There will be a field- ] 
excursion to Giurtiers, and ihc society will be invited to viail the | 
cxtensi*^ Mccl-works ot Carnegie. i'hipi)s, & Co.. at Br^dock.l 
The party will go by steamer up the historic Monongahela : a field- 
excursion has been planned in connection with this pleasufc-trip. 
There will he coll«ti:il a irmjKirary lilirary of rare books and 
manuals. A cnoMderjble number of volumes have been promised. , 
These will be under the constant care of a librarian. 



LETTERS TO THE EWTOR, 



tkiir imrtttt^liom. 'nnnly i»fiti r/lkt nmmtfr cfnlitiHi'ii ii4 ffmmrtiislu'm . 

Tkudilrr 9IU t4 rl»d tt f*iliii any vmtrffi cman^iKI m<lk Ik4 iJkaraittr i 
th4 tturH<il. 

Cvrrnftndtnli »rt rtfitfiftJ It tr « Mr^M /triU/i, T%t mril*r't nam* i 
im all taut rt^mittd at ftet/ tf f»4 fatlA, 

An Insect-Fight. 

Ak observation quoted by Professor Morse in his address before j 
the American Assnci.ition last right is so exactly confirmed by a ' 
T^eceni observation of my own, Ihai it seems worth while to put it 
on record. 

While sitting in a hammock shing between two large maple- 
trees on the l.iwn, 1 heard a loud bulging and fall of something 
b«^hind mc, and, looking around, I saw on the grass a looist 
(cicada) in the graap of a large insect, evidently of llic was[> family, 
but which 1 am not sulTidcnIty well poitetl in entomology to name. 
It had brown wings, and large alKlomen colored lil.ick or dark 
brown wiili wiiitc spots. The whole length of the insect wa* about 
thirty-five or forty millimetres. When first seen, the struggling; 
locust was on its back ; the wasp extended above it head to head. 
and industriously plying its sting between the ah^totnina] wings of 
the locust. Thetocusltjuickly became quid, and then the wasp, i 
maintaining its former position, which it did not at any time 
abandon, gra.tped the head of the locust hy the middle pair of legs, 
and, using the other four legs for lucomotion, started to drag it 
througli the short grass toward one of ihc trees. There waa no^j 
hesitation, or uncertainty, but the wasp started al once in a »traight| 
line for the foot of the tree. Oii I'eachiiig the tree, the wa^:j 
began without pause to cair^* hs burden up the trunk, using its 
four legs for tvalkiiig. as before, ant! assisting itsell to sustain the 
weight of the locust by putting its wings in operation. In this 
way, with a few brief pauses t& if tn rest and get belter hold, in one 
of which it hung for a moment apparently hy one leg, the locust 
was carried up among the branches of the maple, some twenty feet 
or so, where it became difficult for mc to follow its motions. After 
retching such a height, the wasp tiew off in a straight line throufj^ 
Ihc branches, and went out of sight. 1 think it carried the locust 
with it. but the hc^ht wax so great that I could not be posilivc. 
Al any rate, the locust did not fall to the ground, although, as thai 
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wasp's flight slartnl from a. crotch in a limb, it is possible that the 
locusi was k(t in the crotch. The whoir incident sho^t'cd a per- 
fect uodcr«i.-)ndii^. on the part of the wa&p. of what he proposed 
to do^ snd th« carryins-out of a prcconcdrcd plan o( proccdare 
without nny stopping to thinh whnt he would do next. The ontjr 
pauses were in going up ihe trunk of the tree. 

C G. RocswooD. Jr. 

Nc*V«fk,Am. M. 



A Good Word. 

I SEE bf your last issue that the Teachers' National A&socution 
indorsed the Blaii bill. I am ^orry lo leam o( this, as I ihinic that 
bill i« an imposition upon the intelligence o( the people o( this 
country. 

In the first place, any State that cannot support schools in which 
to educ.ite ii« chitdnen must be poor indeed; and. in the second 
place, any Stale that would acccpl national aid has not the spirit 
nccaKuy to a sound povcrnment. We can plainly sec where the 
ntost of that aid wouM go. and we do not feel like sending it into 
those States. I am aware that many will derm mc unjust ; but. 
be that as it may. t would never consent to the Blair bill, and 1 am 
sorry that my lellow -teachers tver gave their indonrmcnt lo such a 
bill. OS by so doint; it may hat-c some weight in the future ; but 
then trachcn are only inonab. and many of ihem seem lo have 
Tcry poor judgment. 

1 am gM to see the position that Sti/tuf talces in this matter. 
an<l you may rest assured that I shall be a life subscriber to that 
paper. I consider it the best paper {mbltshcd in ihis country for 
any advanced teacher or sctenti6e man. 1 wish you the be« of 
success. JA.MES LaWBEV. 

FrvBiMif Cily, lo., Aot- (. 



Tbft FonnatioD and Dissipation of Sea-Water Ice. 

Sea-water possesses several characteristics that make the 
operation of freezing diFTercnt from that in the case of fresh 
w:iier. 

The density of sea-waier increasing (ill the freezing' point i* 
reached, il follows that its conversion into ice will lake place 
beneath, instead of at ilie surface as in the case of fresh water. 
The frcciing-poini in most cajte«, then, i^hould b« situated near the 
bottom of the column of water, if not actually at il. 

In equal thicknesses of fresh and sea water ice. two inches of the 
first will support a greater weight, without fracture, than an equal 
thichocssof Ihc latter; although it is «]uite possible, that, where 
greater thicknesses are concerned, the advantage may be in the 
opposite direction. 

Sea-water ice is much less 'brittle' than that of fresh water; 
rising and falling under the influence of a heaiy sea. and adapting 
itself 10 >t< undulations. In cases where freih-water ice would be 
fractured : thu is particularly noticeable in the earlier stages of its 
formation. 

An inch of newly formed cea-w.aier ice will not support a man's 
weight, and. in giving way bcncnih him. docs so abruptly, without 
any warning preliminary tissures, leaving a cleanly cut hole of the 
same extent as the surface over which direct pressure was ndmin- 
btercd, and thus differs from (rcsh-walcr ice, which, on being 
fractured in this way. carries down a large portion of the surface 
beyond the area directly under pressure. We may therefore con- 
clude that the cuheMon atnui^t the particle.% in fresH-water ice is 
greater lh;in in the case of sca-tviitcr, anil piissibly that the atrange- 
meni of the ice-<iysTals is diflerent in each. Those in the case of 
fresh water, forming horixonlally at the surface, overlap and bind 
each uiher togcthec, whilst those from »CJi-Wiiier would seem to 
arrange themselves vertically, ax a con)]>arison of the fractures in 
<a<h case will show. 

The (ormaiion of a film of ice ova a sheet of sca-waier takes 
place indifferently, iis to position, during calm weather: but. with 
a light breue blowing, the pcrm.incnl formation commences ai Ihe 
windward shore; narrow and rapidly Irnethcning 'streamers' 
form from the |>oims of thiit hhnrc ; continuing, and growing very 
slowly narrower as il does so, it may reach a length ol from four 



hundml to five hundrcil yards; then parallel streamers combine. 
till at last ifK- enlire surface t» cowered. A great pKuharity of the 
proceeding is the extreme narrowness of these streamers in com- 
parison to their great length, and the con^equcntly.great cohesion 
that is capable of overcoming the strain that musi t>e caused by 
even a ligiit wind blowing over so lengthy a surface, whilst it b 
rising and falling lo the pronounced ripple on the water's 
surface. 

Recently formed sea-water ice is not of uniform icxiunr through- 
out its depth. A section of four inches would be represented liy a 
thin bycr of panially decomposed ice. looking very much like thor- 
ou^ly saturated snow : then about two inches of ' Noddcn ' ice, 
occupying a condition inlennediate between that of the surfatc 
film and fully formed ice, both in consistency and appearance : and, 
linally. the fully formed ice. having every appearance of fresh-water 
ice. These differences in the se^-eral strata of the ice do not con- 
tinue, onoc the temperature of the air becomes very moch lower 
than that of ifie water's freeiing- point. 

When the ice is first formed in tidal waters, that ponlofl of il 
which is left aground above low-water mark freeiev to ihc bottom 
(the leinperature of the atr being supposed to be below ihe water'* 
freezing-pnint) : so that, on the water rising again, il is left there, 
submerged. Over thb, at the surface d ihe water, another ice- 
film is formed, which, on reaching the level of the subn»Tgcd ice; 
is froten tn and remains with it in this position. This operation Is 
repeated, till (he result is, that a pcrpendkular wall of ice forms, 
whose outer Umit is the Imv-waier mark. icrminatc^I by a hori- 
zontal surface shorcwards at ihe limit of high-water mark. The 
outcome of this peculiarity ts, that the shore outline in winter 
undergoes a complete transformation, of more or less extent in 
accordance with the diflerencc existing between high and low 
water mark. In the case of a mud or sand hoitom, the ice, 
though (neering to it, pusscaaes sufficient buci)-ancy to raise a film 
of mud or sand with it each time, till it is of sufficient thickness 
to counteract this tendency. 

The explanation of ihis phenomenon seems to mc to be as follows : 
in the first place, il is essential that the lempcramre of the air should 
Iw below the frcering-|>oini o( the water : and. in the next place, it 
is evident that the temperature of Ihe earth forming the bottom 
must be above the frccring-potnl. else ice woulil form there: still, 
it need not be much above it. as i)ie water, being very nearly at the 
tcnipcraiurc of its (rccring-point, would reduce the surface of the 
bottom lo that point. less the increase in tcm|)craturr consequent 
on the convection of the earth's heat to thai surface. The freezing- 
poini of sea-water being i6*.7, the melting-point of sea-water ice 
38*.8 (Scient*. is. No. 2*8. x. No. 333J. then. If the temperature of 
the bottom lies between these valttes. we can understand, that. 
when the formed ice is placed in contact with it by the falling tide, 
the temperature of the air reduces thai ol the water which is run- 
ning off the ice as the tide lea\-es il. so that it freezes and cements 
the ice to the bottom. To free it again requires ihal the tempera- 
ture of either the air or the w.itcr shouhl rise above 28^.8, which, 
with the water at iGf.y and the atmosphere below this pohit. Is not 
possible : therefore our ice remains fast to the bottom. 

Fresh water freesing, and its ice melting, at the same tempera- 
ture, it cannot jiossihly freeze tn ihc bottom : for. granting that the 
temperature of the water may be 3i\ that of the boiiom must oe 
ab(»'e, both on account of the water in contact with it l>eing at a 
higher temperature than this, and because, even if we asiume (he 
lemperaiure at yi" (hroughnui, that ol the bottom must be above 
this, owing to convection, as before staled. Anchor-ice does form 
in fretih water, but not on the bottom proper, as it aitiiclies itself to 
bowldersor pebbles which are not theniKelvrs in perfertly continu- 
ous connection mih the bolloin proper, and are therefore largdy 
surrounded by the water. an<l cnrrcs|>on[lingly affecied by Its 
temperature. whiUt insen&thly afTecird by convection : so that, if 
we can assume conditions under which (he water's temperature 
would be below the freciing-poini, we have those cases in which 
andior-icc will form. 

On account of the position of the freezing- point in a ct^umn of 
sea-water, it is possible, under cenain conditions, for two filnts of 
ice to form, one below the other. This was actually olucrved to 
have t.nken place under the followmg condiiinns : the temperature 
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of ihe waler at Its surface had been 59* (or some dap. when a very 
rapid and extwwive fall in the ifttiperalwrc «( the air took place: the 
following morning a film of ice Half an inch thick had formed beneath 
the surface, ani^ had become rtsed iti |wsiuon at the under surface 
ol the harbcr-ice, whilst .mother film .-i <|uaner of an inch lliitk had 
formed at the surface of the water, leaving a space between them 
of about four and one-hall (eel. 

The <ti»sjp3tion of sea-water ice by the approisch of spring lakes 
place at litsl much more rapidly from ihe upper than ihe under 
surface, the atmcwphcrr reachinji: ihc riK|uirctl temperature so much 
sooner than the water. No sensilile efiect had been produced by 
the water till its tenii>eralurc exceeded 2<f. when a loss of trans- 
parcniy and vertical Mrattficaiion of the ice iTeautie Wsihlc as ihi 
first signs of its ilissipaliun from beneath. In Ihc mean time, of a 
total thicknesi of (our and one-half feet, eight mchcs ol the upjier 
surface had been dia»i]i;itcd, W. A. AsHE. 

Th« CbMnrUacy. Quctec, J uly «0- 



The Florida Heron. 

Mr. SHl7FKl.i>r's article on the wanton destruction of our 
heronries 1 fouiiil decidedly depressing reading. .-Vs oii eye-witness, 
he wa<i able 10 give gr.-iphic pictures of both life and death. There 
is perhaps no bird more be.it) liful^and at Ibe same time mure bann- 
Icss to mankind. Indeed, it is its wonderful beauty that brings its 
cruel death ; and the lack of (car and cunning, being never engaged 
in mean work, make<i it all too easy for (he barbaruuK murderer lo 
approach. The heron is unfortunate. Nature has given it what 
human vanity makes valuable: and as only ileaih can i>ring this 
beauty within reach of the hard-hearted wretches, whom money 
will induce to do many revolting things, the poor bird mnst die. If 
this were the only instance of Ihc kind, it would be yci more pan- 
ful to our better natures, and those who are guilty of the outiage 
would »«cin to us more blameworthy. In truth, it is the iririal O'sc 
to which ihc ficron\ plumes arc put that m.^kcs the act of getting 
them so detestable. The taste which calU fur them ts that of crc.i- 
turcs not yet developed to the highest form. Waold a bird's Icither 
of any kind add to Venus "Ir Medici ? Yet feathers, even those of 
a butzant '8 tail, would adorn an ln<lian female. When wc con- 
template any young lady n( our age and generation, whose head is 
so covered with feathers that the only part of the impression the 
memorj' reiams is ihai of the curiously combined mass of hird- 
plundcr. we .are upi to he led to reflections which it would be cruel- 
ly 10 the good-intent 10 ncd girl lo make kumvn to her. If the gfnile 
creature is really Ijcautiful. that beauty cannot be adorned, ctix-pt 
from within. ,4ny .uiempt to add to ii externally l»y bright -colored 
ribbons, Hashing jc^^■clry, or plum.-igc, ia al*v^ys shocking to refined 
minds. If beauty is lacking, the use of acce**orie> lo make up 
what nature has denied is quite certain toexctle contempt or com- 
paision. 

The truly hideous practice, in vogue a few years ago, of wearing 
the bodies of binh on the head, seems 10 have been too much, even 
for the callousc«l sensibilities o( peO|>l« ol fashion. To be attacked 
by hungry cats, or to sec the famous myth of a spring chicken on 
■Biddy's proudly ereei head, was too unpleasant. That there was 
any scnuuient .about it iv not easily conceivable. The silent woods 
and meadows did nt>t trouble the dissipated young female of the 
city. She inusi he in the fashion, or she tnusi die : and, if she 
reasoned at all. ii was to the efleci th.ii it were better that birds 
should die than thai she should give up her slavish ghost. 

The fate of the heron is plain. After Ihe slaughter has continued 
uniil only here and there a shy one can be found. Ihey will probably 
assemble in convention, and migrate, to be seen by us no more. 

Ii would be Idle to Irgislair, for only hunters know the way to 
their resorts, and ihe former wouUI hardly do (or const.ibles. The 
very habits of a hunter would make it impossible to catch him at It ; 
and, as he likes the sport too well. It would nut be piacticabic to (ry 
briber)'. The horrible rvil will have to be put up with until fashion 
shall dictate something to tnke tht? pbice of the matchlessly beauti- 
ful plumage, or until the frightfully persecuted bird takes itscli to 
remote regions impossible i>f access to man. 

This topic has occupie<l my mind ai times for many years, and I 
have mourned over the fate of the harmless dcnLtens of otir gUdeS ; 



but I have nc^'cr been able to fonn a plan of hinderance thai dit! 
not soon prove impracticable. I have submitted with a sigh which 
sometimes became almost a groan. My experience wll. I fear, 
have to be that of all who become interested in the subject. Thej 
few words which t have brought together here may be uf u&e iii| 
checking the abominable fashion : otherwise they aie ubclcss. 

L. R, P8BT. 

ViUba, Fla.. Jiug. It. 



Answers. 

12. MasQitiTOKS. — In Seienct for .Aug. 5. 'T. J, H,' qu«ries 
concerning the rc-appearanc« of mosquHocK on Siaten Island seven 
days after a storm. Though I have made some notes in reference 
to Culex (rum time to lime, this fact h.is never been observed. 
Slorms sre alway* dis.t«ir«u« to insect-life, and will kill or blow 
away moths and buiicrtlics, as well as mosc(uii»cs ; but that these 
latter msecis should re-appear In numbers sci-cn days after a storm, 
will depend entirely upon whether the majority of the pup.-e have 
reached maturity or not at that lime Mosquitoes are present in 
numbers all summer on the salt meadows, — indeed. I have scooped 
with my two hands togerher hundreds of their larw from the hide 
pools, — bui ii is only at intervals of about a month that they 
swarm on the upland. During the latter week in May or first wedt 
ill June, and the first days of July and August. I have noted swarms 
of mosquitoes in piist years. The worst lisiution of all b likely to 
be the July one. or at least it has been generally so. On low ground 
and near the meadows I have seen horses in July dressed in gar- 
ments made f«r the occasion, and othent decked with a profuision of 
wild indigo, that shook violently as they trotted along. The older 
residents remember well the mosquito visitation of July 3. i36a, 
when the vegetables were left unpicked in Ihe garden for a week, 
and people wore mosquilo-nct over their hats. 

\Vm. T. Davi; 
TanplUitivllIc, Suutn ttlaod. Aug, «. 

ij. Electkicitv .*NLi rHE Earth. — In your issuc of Aug. J 
Mr. M. A. Veeder points out some passages in Deschanel's text-book 
of physics, which he takes to imply that moistairisagooil conductor 
of electricity, and that the eanb is a rtscn-oirof electricity; and 
then he asks. " Has Dewh.mel been superseded ? " I do not happen 
to have the book referred to nl hand, but it docs not matter. It is 
true enough thai one may complete ■in electric circuit through the 
earth, or through .any part of it. when there is proper conduciing- 
maieri.al at tlie wire terminals, not otherwise. The earth, in sudi 
case, acts solely like a rciurn wire to com|ilelc the electric circuit, 
and its sole (unction is conductivity lielwern points that diPer in 
eleanc potential. A> most of the earth's surface is made of con- 
ducting- materials, one may rnakeconncciions for conduction alun 
anywhere, and it is a greal convenience to be able to do so : but 
does not follow that the earth stores up any electricilj' at all. 50 th 
it might be called a 'rcacrvoir,' Electricity is bul a Iran, 
phenomenon, and, when it diw* work in no other way. is cha; 
at once into heat, in the e.irth as well as anywhere else. Il is there- 
lore improper and niisJcadiiig lo speak of the earth as a reservoir of 
electricity. .\s to the effect uf a damp atmosphere upon dectrkaJ 
machmcs. it is well enough known th.ic if means be provided for 
preventing the deposition of moisture upon the surface ol such 
m.achines. by heating or otherwise, ihc machines may be kept 
electrified for an indellniie lime. The electricity generated creeps 
over the d.imp surfaces ol wood or was or viirnish to the eaithi.^ 
not through ihc air. whether moist or not. If moist air were 
good conductor of electricity, or if it were one of the best condu< 
tors, as was staled by Mr, Garriott, it i« highly prohabie that tele- 
graph companies would have found it out long ago. and have had 
to insulate the wire from the air. instead of which they find it only 
necesur^' to insulate from the posts upon which the wins, are 
hung. There is nothing new or strange about these things, except 
it be. that, hairing been patent to all for so long 3. time, they should 
be unknown 10 any who are pretentious enough to criticise the 
labors of those who work according to knowledge, ami at the same 
time evolve QUI of their consciousness a Iheorj- unsupported by a 
single experiment, and directly contradicted foy all we do know. 

A. £. Dolbca: 
New Voiki Auk. ■>• 






I 




r- 




lUGUST 19, 1887. 

BOOK- NOTES. 

— Th« Amtrican Miigii3iHf»\\\ hcrea/tcr 
be piAli^Kd under the managem«Dt o! tlic 
Amcncan Miigazinc Ciwnpany.^a corpora- 
tiofl ibundamly equipped in fiitftncca and 
business expnience. Readers are promised 
a continuous iraprovcmeni of the mai^iiCiie 
in all its tleponmrnts. including Mrveral new 
and ailraciive leatunrs. 

— Schillec't. - Poems and Ballads.' In Lyi- 
ton's translation, is the latest addition to 
Morlej's • L'nit-ersal Librar>'.' published by 
George Roulledge & Sons. 

— The recent juhilcT in England iin<U an 
«cho in a 'Jubilee Guide to London and its 
Suburbs.' just iuucil by Cicor^ Rouiledgc 
& Sons. 

— • Stories of Persons and Places in Eu- 
rope ' is a description of u'hai would most 
interest younger readers in the natur&l sccner}' 
of Europe, as well a» in ila great buildings 
and monuments : with a narntlion ol those 
events In tliir histor%' o\ the principal nations, 
and in Ihc lives of their famous men, as art 
mnst stimulating' to tbcimaj^nation (in {iriiA. 
Ceorgc Knutledge & Sons). 

— In SiTfihntr't Afagasim for September 
will appear two essay's which will ;ittTact 
gencr^ aiteniion. and be specially interesting 
to professors, scholars, and students of litera- 
ture : one is a very carefully clubomicd paper 
on the development of the American univer- 
sity, by Prof. Gcor({(? T. Lacid of ^'alc. wliu 
presents a scheme for primary', secondary, 
and higher etluraiiun; the other is an essay 
by Prol. Adams Sherman Hill of Harvard. 
on English in newspapers and novels. 

— The Monograph I'ublisher, 18 Wash- 
ington Place. New Vork. sends us No. 1 of 
•Toileis' Tracts." a new series of pamphlets 
to be published in ih« interest and for the 
enlijchlcnmcnt of the laboring clasics. Ed- 
wan! Gordon Clark, author of ■ .Man's Birth- 
right ■ and of several other contributions on 
political and soci.il economy which have ap- 
peared In the .W/^ Affr/can Rffiru.wmX'S 
in this tract of ■ The People's RiRht to Wealth, 
reduced to Dolktrt and Cents.' 

— John Murray, London, will probably 
pubtisli in Octoljcr new Ihc ' Life of Charles 
Darwin.' h) his sons. He will also have 
ready abuut the same lime M. du Chaillu'3 
work, to the collection of malcriids (orwhtcli 
the author has devoted seven years, enlillcd 
* The Viking ,\gc.* 

— The thcosophists are about to start a 
new monthly maija^inc. On Sept. 15 ihciirst 
number will he issued of (jtci/er. in which 
it b propowd '■ to light the hidden rhings of 
darkness " on both the physical and psychic 
planes of life. The joint editors arc to be 
Afadame Dlavaisky and Miss Mabel Collins. 
the latter of whom will cunlribute to the first 
numbers ' The BlosMim and the Fruit : a Talc 
of Love and Ma^c' It is et^ibined that the 
title has no rt:lcren>:c to the Enemy of man- 
kind, but is ■■ the Latin Ludfirns, the light- 
bringcr, the morning star* 

— J. W, Kandolph & English, Richmond, 
"Va., h&vc in press a work to be entitled 



' Pocahontas alias Maioaka. and her de- 
sccndiintft througli her marriage at Jamei- 
town, Va.. in .\pnl. 1614. with John RoUc. 
OntleTTian : with Biographical Sketches by 
W>i)dham Robertson, and Illustrative His- 
tiiricril Noics b>' R. A, Brock." This work. 
for which the material has been gathering 
from retiabk sources for more than thirty 
years past, will be illustrated with a phoio- 
grsph of the original p»nrait of Pocahonus. 
now in Ihc possession of Mrs. Herbert Jones, 
of Norfolk County. England. 

— Marcus Ward & Co. uill publish early 
tn the full a work on the Canary Islands, by 
Mrt. Olivia M. Stone. The author .md her 
husband claim to be the first English [>cople 
who have risitcd all the islands of the group. 

— D, C. Heath & Co, have just issued 
'The Eartli in Space.* a tnanual of astro- 
nomica.1 gcfjgraphy. by Edward P. Jackson, 
instmctor in physical Science in the Boston 
Latin School. 

— D. C. Heath & Co. will p«bl«h. Aug. 
IS. "The English Language, its Craunmar. 
Hisior\-. and Literature.' by Prof. J. M. D. 
Mciklc>ohn oi the Univcrsityof St. .\ndrews. 
Scotland. 

— Prof. Geoige T. Ladd's essay on the 
development of the American university, 
which will a|^>car io Scribner'a Magasint 
for SeptemlwT, will present a more thorough 
dbcussion of that qucslvon tlwin ha* )-e( ap- 
peared, and will contiiin some v:iluable sug- 
gestions as to the improvement of se<.ondary 
education so as lo include the lower years of 
the college course. Professor Lnd<l propose:! 
that in the coming university the studies of 
the upper college classes, and those nor^- in- 
cluded in the graduate courses, shouW be 
embraced. 
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Aug. 5. EiteHv* */ (5/fc/n. — L. H. Dewey, 
preiideni ; F, H. Hnll. viccprctideni ; R. S. 
Baker, tcctelary: J. W, While. ir*»«ircr ; C 
il. Cook, GUittor; H. B. Cumi^D. Dr. W.J. 
Heal, Prof A. J. Co*k, F. M. Pdne, L. A. 
Brenner, tioard of itirectorK 
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betvoon .laii., I««^ onij Jbd., I)^, Iq kII ("trtatrfUi* 
world unoiinCctl to oTer 38 kilijoh snrrri.Ki, Bft 
aura uiil sel thit g^iiuini L^faxa*! tnada onlir by 



JOHNS HOPKINS UNIVERSITY, 

BALTIMORK. 



Programme of llic imlniclion ullcictl, W the 
academic vent begititiing Oclobet I. iSS?, I" 
Graduate, UnrfergrAduate, and Spcciai Stcdenu 
will be lent on apjiliciiton. 
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All publishers or others de- 



Si siring to have maps niade^, 
fcither from relief plates or bj 
lithograph, should write to us 
for estimates before placing^ 
their orders elsewhere. Ai 
work entrusted to us will 
carefully made under the super- 
vision of our geographical edit- 
or. Dr. Franz Boas. 
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cxpablo of Wing printed in black uiA wliite. 
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IMPORTANT TO SUBSCRIBERS. 



Realizing that the circulation of 

SCIENCE 

can be increased in no way better than by the honest 
recommendation and aid of its subscribers, the pub- 
lisher of SCIENCE is prepared to extend for six 
months the term of any subscriber who will forward 
with the money for one year ($3.50) the name of a new 
subscriber not already on the list Liberal commissions 
will be paid canvassers. Address, 

PUBLISHER OF SCIENCE, 

47 Lafayette Place, New York. 
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HOME SANITATION. JAMES McCREERY & CO. 



A Manual for HousekeeparSi 

BY THE SANrTAnr SCIEKCC ClUS Of THE ASSOCIA- 

IIOK Of COILEGJHE AltHINJl. 

Cloth, so ccnU. 



Sfi^Kf »•«, "We commend thit litll« book 
to houtrlcFcpcr-i, and hope ihat it will h&v« 
WKte circulaiion.'* 

TAf Biulon llemU siyi. "The (.ubjecls of 
tlie quuvliim li>It are the Eiiuaiiim o\ ihc liuuxe, 
•nd ihe ewt ol ihr cellAr, drainage ii>d plumb- 
tB{, ventilalixn, hcJLting. lighling, fumiih>n^, 
doihiiiK. and food and drink; and if niic can 
rciiirn affinnaiii-c aukwcK to all ihe qucsiioiis, 
nne majr ju-tly rxpcci ihnt onei tla,)i will be 
prjiniif-eil. fo> one'% hmi^e. ilreM, and food witt 
be perfectly wholc«ftiiie." 

TAe Hiaiiiii ^a,j%, "Ercry liouwltccper should 
read, leam and inwardly digest 'Home Saniia- 
lion.' Ii 11 excelleni, bei'ig in Tull harmony 
with ihca-iiircdmultt i>f (fientifie rMntrch, nnd 
plain enmigh la b« Intcltigibte to a farmer or 
lh« wife of a mTclianic The couniry will lie 
much happier if thi« bonk he studied in every 
botnc. be i[ paljiia) or ne«er lo liumble." 

Tk* Catlagr J/Mflk i*.yt^ "Th« women who 
ConpoK the Sanitary Kcipncp- Club have done » 
gnuid bil of wcrk, timpl)' atid <]uiclly, iri lliik 
little book, which conl)iiii-> directions, to cuty 
tta& clc.1t ihai ihcjr I'lTiitui be inisundcriionr), 
(or keeping our hornet | '"'• ■'weci, tiiid whole- 
tome. Out houMk(e|>rr< tann«i belter invfit 
fifty ccnti Ihuii in the |iBrcha>e of 'Home Snni- 
tation."* 

frtii, i) thr ItiUltkr'i. 

TICKNOR * CO., Bo<>toii. 



JOHNS HOPKINS UNIVERSITY, 
BAt.TIMORB. 



Pragrammes of the iiLsiniclian ufTeted. for th« 
academic year begiii'iixg October I, i69t, to 
Graduate, Unilcr|;ri<laair, and Special Students 
will be sent i,n ariplik-Jtiiin, 
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Pjie\'ious to opkning thbib new stock 
or Fall Dress Goods offer the fol- 
LowjKc Bargains: 
One line of uixed suiTrifcs, 44 inches 

WIDE. AT 73 CTS., FORMER FKICE. $1.35 
PER VARD. 

ONE LINE OF FRE.VCH CANVAS Cl.OTMS 
50 CV3.. FORMCR PRICE %\ PER VARD, BOTH 
OF THE ABOVE LINES ARE ALL WOOL AND 
VKKY DESIRAfiLE. 

Orders bv mail will bkceive prompt 

AKU careful attention. 

BROADWAY AND ELEVENTH ST,, 

NEW YORK. 
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Tin American Investment Company, 

• •^ tiii<r4rtiilii,rg, t-'»H, .fkiiS ri i,k,i1-iib' CdpitAl Of 
SOOO.OOO. surplus 875.000, ull<n hrM 
M'JTtt'C^ l'i:aii. rirjiwtnv seven ^ici Lf iL[-, tfi^Lh FrlUk;!- 
pal and Inltreil fully guaranteed- Abo fi pci 
OCMt. jo^yea' Det>C"(UfT U*jod> ■iciiwd by j«5 j»t c*nt. 
of Am Muris3)(e LuHni held iii iru>i by ihr M4r— 

oantlle Tru»t Company. N- V. si>=' "ni.tei. 

llAciln ii( dei><Bii (nr ,,<n<yl> ur,<\a or.* y«ar. Wdt« 
or full in(L->rfiJkltc<ij ^ifid referencet 19 the CJ?iil|Uifiy at 
I BO Nassau St.. N. Y. A. L. Omibv, Vice- 
Prei. aisil licncrsl tlan^inr. 
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Avery large ttoek abd prcal varirty ol diamondi eoiH 
alanlly on hunil- An ai>»ilineat will Ite leni for eiamim- 
lion ID ihu city ot vicinity irb«i rrliahte piriiet deiire 
i. WALIIIAM W.VTCIIES, RICH JEWELRY. 
FRKNCM MAKHLF Ll.tH.Ks. ttkUNiTilS. STKK- 
LINC SILVEKWAKE. ETC. 

V MAIDEN LANE. N. Y. 

STUART & SHEPARD. 
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MicriMCOpes and nil 
Accessories anJ Ap- 
parfttus. Photoer&pii' 
ic and Photo-Micro- 

Sraphic AppACAtus a^ttd 
utfits. 

Spectacles, E^e 
Glastes, Opera and 
Marine Glasses, etc. 

llluiltulcd Fiicc Liit 
mailed frre ti> any ad- 
dress. Mention Si^iEMce 
iti coireiponding with u«. 
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A FEW WEEKS AGO Stanle)''s death was announcM) Iiy a cable 
despatch from St. Thocn^. A mbsionar)' at Matodi wu uid to 
have Ttceive<1 the new& from 2. negro who had come rrom the upper 
Kongo. A lew days ago the French gwcmmcnt received a tele- 
gram to the same effect Trom Zaniibar. Both th«c reports are 
ullcrly unreliable The last letters from Stanlc)' were dated from 
Anivrimi F;iIL<>. June 18. He informed his friends oF his safe arrival 
there, and say» thfit the natives rcpon numerous (alls and rapids 
farther up the nver. Therefore he was about to Iwgin his land 
journey to ihc Mvulan Nsige. No later news has been received at 
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TWO LOSSES TO SCIENCE. 

This week wc have to chronicle the deaths o( two leading 
American scientific men. Spencer F. Baird. bom at Reading, 
Pcnn.. Feb. 3. 1S23, died at Wood'i HoU on Aufj. ». Alvan Clark 
died the same day at his home in Cambridge, at tlie age of eighiy- 
three, hanng been bom. at Ashtield. Mass.. March S, 1804. We 
have already told, in Scienee, of Biurd's life. He was fiom youth 
inieresieil in natural history, and so devoted his time and ciicrKics 
thai he was early an honored companion ol the Iwsi. His executive 
powers finally led to his beinK sin^^Icd out a5 a til head (or first one 
and then another ol the rapidly ^rawing govcniment scientific 
organizations, and it is (or his good conduct ol these aftairs that we 
now best know liim, and for which he rcceivfd the sincere respect 
of the public. Of Gark it might he said tlial wc came near losing 
him. He was forty before lie began his ti(e-worlc which made htm 
famous. His oldest son, as many a boy has t>efore and since, 
wished a telescope, and. per force of circumslanccs, must make it. 



W¥.%^ 



>»f 



ALVAK CLAMC 



(be mouth of the Kongo, and the arrival at Zanzibar of letters or 
rtews Irom his cxpcdiiiott at this date is out of the quc-ition, as the 
distance is very great and pan of the route dilficult. It is probable 
that at the present time St.inlcy is very near Emin Pacha, or has 
met him. The messengirs who were sent from Zanzibar to inform 
t!min of Stanley's expedition were detained some lime by Mwanga. 
and only recently reached Unyoro. Here thej' learned that Emin 
had crossed the Mvuian Nsige, and gone up the river which prob- 
ably connects the Muta and Mvutan N.ilge. They were unable to 
see him. and therefore were expecting his return. From three re- 
ports il appears that Kmin never tntrnded to make his way through 
Uganda, as was said some time ago. News from Ccatral Africa 
reaches us now with such wonderful speed that we may expect to 
hear soon of the meeting of Emin and Stanley on the shore of the 
Mvulan Nsige, Emln's latent letters show that the condition of his 
province has greatly improved, and that at the present time peace 
prevails on the banks of the upper Nile ; but he says that the negro 
tribes arc at the present time mucli more powerful than they were 
before the war, as they have ohiained numerous guns. Therefore 
Stanley's help will be very welcome, and probably enable him to 
carry on the work of civiiiiation which he has so successfully 
begun. 



■nwMJ i r, s*n»> 



He asked his father's help in grinding nnd polish):^ the piece of 
speculum metal he had obtained for his rrllector. The lather had 
never seen a mirror or lens ground and polished. Bui. as he once 
said. " a father tries pretty hard when a child atks for help : " and 
(his father did try. so that now tl»e renown of hb achievements as 
a maker of lenses is world-wide. 

Mr. Gartc had been in his usual good health up to a fortnight ago, 
when he rompUinct) of illness, and though no disease of an otganlc 
ivaturc appeared, he gradually failed, and death resulted from old 
age. He was essentially a New England m.in. He labored on the 
farm until he reached hb twenty-second year, and then, having by 
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his own cndeav-ors acquired considerable skill at painling. srcvred n 
posIliDn as a calico ecgraver at LowcU. Hrrc hv married Itlisit 
Maria P«asc, and lasl year they celebrated ihc sixtieth anniversary 
of their wedding. From i8z6 to 183; he was cniplo>*ed at the 
Mcrrimac worlis ai Lowell, designing patirms. a pait of ihat time 
being employed at other esiablishmcnis of a similar characlvr. 

During all that period he kept up his ptactice as a painter, he 
being an enihusia&i in that direction. In 183; he diiiconiiniied his 
business as a calico designer and engraver, and moved to Foston and 
established n studio vn Trrmort Siitct. .sdcciing Cambridge as a 
place of residence, his home being on I'roBpect Street. His piciures 
of ibe late Dr. Hare of Philadelphia and that o( Dr. Hill o( Cam- 
bridge arc specimens ol his hkill and taslc. At the houscon Uiook- 
line Street there arc a number of specimens of his art, among which 
arc the faces of Daniel Webster. Constahle Clapp, reno\vned in his 
day as a skilful detector of crimen, and of a son who died when a 
youth, paiiiietl from memory. Duiing this time sons and daughters 
were bom to him, George it. in 1827 and Alvan G. in 1S33. both of 
whom arc living. 

He began with his sons in 1846 the manufacture of telescope*. 
The younger son. Alvan C. ai first enlered inio other business, but 
finally settled down lo that of telescope making, and all three, under 
the mime and style of Clark & Sons, have worked together for 
nearly (orty years. 

In 1850 Mr, Alvan Clark went to Europeandipeniagreaidealof 
his time wth Mr. \V. R. Dawes, the English astronomcr.and white 
in his obseTvalor)' discovered a new star, now known as companion 
lo '99 Hercules.* Mr. Clark afterward had an extensive corre- 
spondence with Mr. Dawes, and spoVe of his connection with htm 
as the closest friendihip of his life. Soon after his return from Eu- 
rope in i860 he received the first order for a large telescofie in this 
country from the University of Mississippi, the glass being i8J 
inches, three inches larger ih.in any that had been hitherto success- 
fully used in the world. The war pre\'ented its sale to the southern 
college, and it was finally purchased by the University of Chicago. 
Then follownl the construction of two glasses of tweniy-six inches 
each, one being disposed of to the University of Virginia and the 
Other pl.iccd in the observatory at Washington. Their reputation 
rapidly spread through Europe, and orders came faster than they 
could be filled. The numtier of instruments they have made Is 
very large. The cheapest one cost Ijoo, while the national tele- 
scope was Kold lor $46,000. and the cost of the Lick glass was set 
at $50,000 without the motmting. 

This was the work of a man who never had seen a lens in pro- 
cess of construction in ihe hands of any one out of his own shop. 
Mr. Clark was emphatieBlly a Self-made man. IUk only t-diication 
was whiil he received in the public schools of western Massachu- 
setts. His reputation w:is p.iticntly, steadily, and justly earned. 
His extraordinary power seemed !o tic acutcness ol the eye, ol ihe 
louch. and of the understanding, combined with unlimited patience. 
Not long since he said: "I owe laigcty my recognition by the 
scientific world to Mr. Dawe«. I liad. as I thought, with one of 
my telescopes discovered several new double sUrs, I wrote lo 
Dawes, asking him to verify my observations. He answered that 
ihcy were real discoveries. 1 reported other discoveries. Mr. 
Dawes wrote; 'Where did you get your telescope.' ' 'I made it.' 
wa» my reply. I sold h\m thai glass and five others." 



PROCEEDINGS OF THE AMERICAN ASSOCIATION. 

Section C. 

The address of Vice-President Prescott was on the chemistry of 
nitrogen as disclosed in the constitution of ihc alkaloids. He said. 
" The character of nilrogen is a challenge to chemical skill. Mock- 
ing us by its abundance in its free stale. Ihc compounds of this ele- 
ment arc so sparingly obtained that Ihey set the rale of value in 
supplies lor the nourishment of life. — the agent chosen and trusted 
for projectile force in arts ol war and of peace, — yet the manufac- 
ture of its most simple and stable compound has been a vain at- 
tempt, an<l it is one urged anew by the chemical industries. More- 
over, nitrogen holds the structure of ihc aniline dyes, and governs 
tiie constitution of the \et;etablc alkaloids. In research the nearest 
approaches to the ntulecule as a chemical centre have been reached 



ihrougl) organic chemistry. Carbon was the first and hydrogen has 
been ihe second dement to give to organic chemisitj' a definition. 
At present, carbon is looked upon as the member for fixed position, 
and bj'drogen as the member lor exchange., in organic families. 
Nitrogen ciirie.s next in turn 10 receive attention. The study of 
the carlionaceous compoundsof nitrogen promises 10 do for organic 
chemistry what the latter has done for general science." 

The speaker then outlined the hiMor)' and present slate of the 
stf\icluralchemi.*tr\'of the vegetable alkaloids, as follows: " i. Nitro- 
genous bases as derivatives of ammonia. 2. Nitrugenous bases 
represented by aniline. 3. The pyridine type in the vegetable alka- 
loids. The constitution of the pyTldine and quinoline series was 
ascertained by Kocrner and by Itacyer in 1870. These bodies can 
be obtained from hone-oil and from coal-tar. Theyareofa remark- 
able chemical structure. Like aniline, they have the doted chain 
of six i»usitions. but, unlike aniline, they have one of these positions 
held by nitrogen. The imroduaion of the atom of nitrogen into the 
closed ring so aifccis the qualities of the molecule (bat sLiblr addi- 
tion-products are formed. About 1879 it began to appear that the 
vegetable alkaloids in general arc o( the pyridine type. of 'aromatic' 
composition, In this type the stnjcture of ammonia is not violated ; 
and the theories of Licbig, Wurti, and Hofiiiaim arc ntit superseded. 
Within the last three or four years the veil has been drawn from the 
structure of the chief alkaloids ol plants. Even before that, the 
alkultrids ol black pepper, tobacco, and hemlock, of vcr>' simple 
CKCii[)Osition. were studied with success. The alkaloids of the bell.i- 
donna-rool. the cinchona- bark, and the coca-leaf, are now subject 
to an increasing measure of constructive operation in the laboratory. 
Morphine is convertible into codeine, and the cRorts to convert 
strychnine into lirucine. and nnchonine into quinine, ought to suc- 
ceed. The necessary studies of position in the pyridine molecule 
are being eiiteied upon. Some good medicinal alkaloids are being 
made by art. It nuy come that the identical alkaloids of nature 
will be made by art. Not by chance efforts, however, nor by pre- 
mature short-cuts. but. if at .all. through the well-carnei* progress of 
the world's chemisif\'. will these results be gaitiriJ. And it speaks 
enough for the rate of Ihis progress lo say that one ol the very first 
of the forward steps here recounted was taken by a m;in still living 
as a contributor. Due honor fur what his hands have done, and 
all gratitude for what his cv'es have seen." 

Thirty-five papers and two committee reports were prescnteil 10 
the section. The papers may be classified as follows : — Anafytital 
Ckemittry. on a new apparatus for fractional distillation, by T. H. 
Norton; on Ihc improvement in sund for electrolysis, by W. H. 
Ilcrrick : on a process (or separation of alkaloidal poisons, by Ar- 
thur L. Greene : on the determination of nitrogen hy soda-time, by 
W. O. Alwater; on indirect determination of calcium, by W. H. 
Hcrrick ; on a new method for the preparation of anhydrous alu- 
minum chloride, by C. F. Mabcry. Phnt Chtmislry (agricultural 
and phamiaccuticati. on the compoiilion of wild-cherry bark, by E. 
B. Power and Henry Weimar ; on the chemical composition of the 
juiccfc of sorghum-cane in relation to the production of sugar, by H. 
W, Wiley ; note on the chemistry of gcrminalitm, and On ihc ab- 
sorption of nitrogenous nutriment by the roots of phuit.i, by William 
McMurlric; on a comiHiund rich in carbon occurring in some 
plants, by Helen C, DeS. Abbott. Organie Chtmitlry, on the 
fatty acids of drying oils, by L. M. Norton ; on some higher hom<^ 
Ingues of cocaine, by F. G, Novy ; on the salts of benzene-sulphonic 
acid with the amines, on some new metallic salts ol bentene-sul- 
phonic acid, on the amine salts of pani-tutucnc-sul phonic acid, on 
the action of silicon fluoride on acetone, on the limits of the direct 
bromination of acen^ne and on the action between .immonium tul- 
phocyanidc and nionobrom-acctone. on the action of chlorine on 
acenaphihene, on the urates of ammonium and the amines of ihe 
faity acids, and on some new mtro-pmssides. by T. H. Norton ; on 
the action of aromatic amines upon certain substituted unsaturated 
acids, and on the constitution of the sulphur compounds in crude 
petroleum oils, by C. F. Mabery. Mitt^al ChdmiUry, on the 
coiniwsilion of Lockporl Sandstone, by H. W. Weld ; on the pro- 
cesses of soil-fonnaiion from the north-western basalts, by E. W. 
Hilgard ; on the occurrence in nature of a copper antiinonide, at»d 
on certain alloys of calcium and xinc, by T, H. Norton : analyses ai 
two manganese minerals, by F. C. Noi,7. Thtorttica! Cktmistry, 
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on the sifCTuficance of ' bonds ' in stniclural fomnuiss, by Si>MKer B. 
Newhcrry ; on posilive and twi^iive units of valence, by Albert B, 
Prescolt. PhysMogieai Chtmitlry, on the percenlafc ot ash in 
homan bones of different ages, by W, V. Mawn ; on chemical 
kChanges JiLtumpadyingi; osinosc in living organisms as illustraicd by 
Ithe oyM«r. by W. O. At water : on the delicac)- of the sense of taste, 

' E. H. S. Etailey And F.. L. NkholH ; an the scientific basis of 
'fccdiDR infftivis. I>y A, R. Leeds. Mtdicat CAtmuiry. an the 
<jiu*.cs. progress^ and cure of a recent great ouiburst of typhoid-fever 
at Mount Holly, N.J., by Albetl R. Lwla. Commiflt* Rtpcrts. on 
methods of stating waterman a lysis, by G. C. CaldweU ; on indexias 
chemical litcraiUTc, by H. C. Bolion. 

Prof. L. M- Nonon, tn his experiments in drying oil^ has dctcclnl 
the presence of several fnlty acids, which arc not mentioned in 
the books. Especially is this the case with cottonseed -oil. which 
contains several acids in addition to oleic. Owing lo easy oxida- 
tion, it IS ditBcull to separate these acids. The method of distilla- 
tion in a vacuum was found mo*t effective. Prof. T. H. Monon's 
papers on organic chemistrj- disclosed ntimeious lines uf original 
investigation undcttalcen in connection with advanced students, and 
cmi^asized the growing impionance of iiiingUng original researclics 
rith instruclion. which is now practised so successfully by the lead- 
ring LaboTalorics of the world. The papers on analytical chemistry 
contained nothing of general scieniiiic interest. The altojs of cop- 
jxr and antimony and of calcium anri liiic presented by HrofeAwir 
Norton disclosed many important facts. He found it impo^ible by 
any known method to obtain an. alloy of line and calcium contaLn- 
ng more than five or ii« |ier crni of the latter metal. The proper- 
i of ihe compound are also profoundly aflecteil by (he proportion 

'. calcium present. 

Dr. Wiicy presented, in Ihe paper on sorghum, the mc.ins of all 
the recorded anat>-«:s of sorghum-juices. The important fad U 
brought to light that this average juice is unfit for sugar-making, 
containing ai the rate of a tittle over twenty pounds of available 
sugar to the ton of cane. In many instances, however, the percent- 
age of sucrose in the juice is remarkably high. The successful 
solution of the problem of .sugar-tnakinjf from sorghum dc|^nds 
on Ihe production of a uniform grade of soiighum reasonably rich in 
8ucn>sc. This should be the work of the agricultural e.f perimcnt- 
atations. 

The sense of taftt«, as shown by the experiments of Professors 
Bailey and Nichols, is in general more delicate in females than in 
moles. Bitter Is detected in far greater dilutions than sweet or 
saline Taiitcs. 

This scsiion of Section C was remarkable in being almost free 
from paiRT* of a ' cr.inky ' nature. No lurid schemes for the re- 
generation of the human race by chemical allinity were presented, 
and no intensely improbable properties of matter were di^cribcd. 
While many of the patiers were crude and «ome of them (juile elc- 
menur)-. it is neverihclcNs inie thai llie Chemical Section is pro- 
gressing in numbers and inducncc and the character of iu work. 



Section I. 

The Section of Economic Science and Statistics this year exer- 
its usual latitude in the consideration of a great variety of 
abjeets; but, under ihe close scrutiny ni its sectional commiltec 
sd the rulings of its chairman, everything objectionable was ei- 
^udcd and a high standard nLiiniaincd. Thus, while all the sub- 
ts presented were treated in a scientific manner, the proceedings 
ere SO conducted as to meet with pii|iii!ar favor. Although in- 
conveniently located on the upiJcr rloor of Hamilton Hall, so that 
those unaciiuainied with the ways of the association had difficulty 
in finding the place, the sessions of this section opened with a room 
nearly full, on Thursilay. and the attendance daily increased until 
the closing session on Tuesday (Aug. 33). when the hall was un- 
comfortably crowded by the largest audience present ai any sec- 
tional meciiiif[ during the week. 

• The Food-Qiic9(ion * was, by special armngeroent, made the 
sole topic for Tliutsiiay. The sessions, both forenoon and after- 
noon, were opened by Prof. W. O. Atwaier of Conneciicut, who 
treated the subject much after the style of his articles in current 
issues of The Century Mt^aaimt. He was enabled to aild much 
Uiicrest by a fine collection of illustrative material, some of the 



chant being hit own. but the rest prepared at the Massachusetts 
Institute of Technology, and loaned for this occasiofi by The 
Industrial Education Association of No. 9 Univeriity Place In thii 
city, through the kindness ot Mitt K. R. Bums. Much interest 
was manifested at both sessions, and the discussion took a wide 
range, including the economy of fosj in its physiological and pecu- 
niary aspects, the food of worklngmen in its relation to work done, 
and the preparation o( food, together with the 'cooking-schools' 
and (heir results. Th: most prtKnincnt participants in the discus- 
sions of the day were Prof. W. H. Hrcwer of New Haven. E. /. 
James of Philadelphia, S. A. Lallimsrc of Rochester, J. M. Ord* 
way of New Orleans. Dr. 13. E. Salmon of Washington. Mrs. 
Richards and Mrs. Lincola of Boston, and R. T. Colbum of this 
city. 

On Friday the section gave its attention to statistical and finan* 
dal questions. The leading paper was by Prof. Edmund J. Junes 
of the University of Pennsylvania, and was mainly a sharp and 
well- presented criticism of the recent essays of Nfr. Edward Atkin- 
son up»n the growth and rapidly increasing wealth of this country. 
Dr. James showed grave omissions in Mr. Atkinson's figures, 
which grc.itly mudilicd the deductions from ihcm. an<l. by mar- 
shalling the same statistics in a diflerent form. reachc<l very differ- 
ent conclusions, both as to the countr)''s accumulating wealth as a 
whole, and the earnings of laborers. Charles S. Hill of Washing* 
ion followed with a statistical paper somewhat similar in character. 
Then £. B. Elliott, actuary of the Treasury Department, continued 
his last yc.ir*s exhibit of the rates of interest realised by investors 
in the banded securities of the United States. He showed, thaL 
based upon the market-prices of the govemmenl \ and 4} per cent 
bonds, the actual interest daring the past year lias never exceeded 
jV per cent, and al limes it has fallen below 3 per cent. He pre- 
dicted a net rate for sometime to come, closely approximating i 
per cent. 

As with the other sections, business was suspended from Friday 
noon till Monday morning, by the various excursions. — an inter- 
ruption emphatically disapproved by many active members. 

The morning session of Monday took a ralbcr philosophic turn, 
although the title of the paper which gave rise to most discussion 
made a claim to belonging within the realm of science: it was 
■The Science of Civics.' by Dr. Henry Randall Waite, and while 
covering broader ground, served especially as an argument and 
justincaiioo for the American Institute of Civics, of which Dr. 
Waite is president, and iu work. An animated discussion ensued, 
dealing with clhics, politics (in its best .lense). and economics, and 
tlicir relations to one another. Monday altcnivon. Section I joined 
with that of Mechanical Science in considering the iiuestion of 
Itlhmi.in transit. This subject in iU various btarings was clearly 
presented by Commodore Taylor, Surgeon Bransford. and En- 
gineer Pfciry. of the United Sutcs Navy, and Mr. J. W. Miller of 
thlteiiy; and the interested audience seemet! well convinced of 
the aupcrioriiy of the ship-canal and the Nicaragua route over all 
other schemes, and the ocruinty of the early complclion of this 
enterprise by American capital, and to be under the control of the 
United Sutcs. 

Manual training, its methods and results, in public schools and 
special in«tituttons. from economical, industrial, and educational 
aspects, formed ihc principal subject of the tinal session of the 
section on Tuesday. Prof. Calvin M. Woodward of St. Louis, ant) 
Prof. James of Philadelphia, read papers, and a general discussion 
followed entirely favorable to miiual training in every form. 

Van Pliou Lee of New Haven closed the session with an elo- 
r|ucnt address upon the Chine» question from a Ciiinese stand- 
point, delivered before as large and enthusiastic an audience as any 
assembled at Columbia College during the meeting of the asso- 
ciation, ll was a lelling arraignment of the policy and conduct ol 
Ihc United States in rcfcrvnoe to the Chinese, and reminded one of 
an epitome of Helen Hunt Jackson's • Century ot Di^onor.' 



HEALTH .MATTERS. 
Cire of Consumption. 
Amono the first to use Berge<)n's treatment for the cure of con- 
sumption by gaoous enemata in thb country, and certainly the first in 
Philadelphia, was Dr. £. T. Brvcti. As a result of the treatment 
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or twenty-five patients. t)r. Brum deduced ihe (ullowing conclu- 
sions: — 

I. In nearly all cases lasting dfecis have been secured tn the re- 
duction or leinperature, suspension of night- SNveals, lessened cough 
and expectoration, and in some «ll physical signs of bronchial 
catarrh abolished. 

I. Temporarily reduaion ot pulse-rare fifteen to Iwcnly beats, 
and temperature one-half a degree lo one degree during the ad- 
minislrntion of the gas. 

3. The amount of gas introduced into the bowel has ^-aried from 
three quarts loa gallon at each injection. It has been introduced 
rery slowly, from fifteen minutes tv half .ir\ liour being demanded 
by the operation. The administration has been pracltsc-d in most 
cases twice in the twenty-four hours. No injurious effects from the 
gas have as )'ct been obscncd. 

4.. Administration of the gas in different amuunls and varying 
degrees of ccincentration is now being pnictise<l. and also in\'estiga- 
tions into the characleriittics ol tlic sputa. 

S- In only one of the cases of phthivi^ ihe cITecis o( the gas have 
been entirely ni-galive. 

6. In cases of phthisis complicated by intestinal lesions, experi- 
ence b still insuflicicni to make it possible to stale positive results. 

7. The ultimate value of the treatment can cenainly only be 
established by time. The probable mode of action would seem to 
be atiuscptic, and. by reducing suppuration and the relief of the at- 
tending serious symptoms, the patient is permitted to gain by food, 
exercise, and genertl treatment. Thus fcir, the value of the gas 
seems to be thnt of a useful llicrapcutic measure, rather than a 
curative plan of treatment. 

9. The method of preparing the gas 'for use in the hospital is as 
follows: the carbonic-acid gas in possect through a solution of 
chloride of sodium and sulphide of sodium in lwcn(y-(M-o ounces of 
water. The proportion of the sails has been incTeased in some 
cases, and some trials of other combinations are being m^dc. 

Of the iwciity-fivc cases treated in the early pnn of the year. l>r. 
Bruen has been able to (olluw fourteen of llieni continuously. Two 
have since died. In twelve the physical signs remain unchiuigcd, 
the temperature siill .ihtne normal, the flesh and Mrcnyth not in- 
creased after the tin>i gain of an average o( five ]>ounds. Yet the 
patients undeninhly feet better. The process o( suppuration, with 
its attendant e^ils, has been modified, suppressed, or controlled, 
and it must be admitted thai the patients have been henefited by 
the treatment. More recently Dr. Unien has applied this method 
in the treatment of twenty-four cases in private ptaclicc, ami to 
thirteen additional hospital cases : so that, in all. he presents sijtiy- 
two cases in which the treatment has been applied in a systematic 
manner. 

In commenting on the cases which have come under hts care, in 
a pajMTt re.id before the .■Association of American Physicians, IJr. 
Bruen says that twu suggestions m^y be given lor the failurcof ihc 
treatincni to give belter results. The first applies only to hospital 
cases. It is impossible, in a large general hospital, to secure the de- 
tailed attention to diet necessary to suit the- capricious apjjetitc o( the 
consumptive. In ircating timsumption it is absolutely nccessnr)' to 
increase the viialii)' of Ihe tiswes so that they will be unfavorable 
c (til u re- media for the haciflt. The second suggestion is, that in 
cases with inherited tendencies to phthisis, or in those who acquire 
a phthisical tendency, there Is great vuln edibility nf the mucous 
membrane, wJiieh even fo&ters an outbrealc of catarrhal processes 
in the bronchial structures. In this way the good clfecis ot the 
trcBimcnl are constantly opposed. He thinks that suitable climatic 
environment is an all-itnponant adjunct (o the proper settlement of 
the value of Bcrgeon's treatment. But it is certainly an important 
addition io the therapeutic equipment lo have an agent capable of 
influencing very markedly bronchial catarrh in so many c.i«e,s, 
especially the stay -a I -homes. In a word, Bef^eon s treatment is 
chiefly valuable in those cases of pulmonary disease attended with 
bronchial catarrh : but it is to Ite feared that the trouble .ind detail 
necc35ar>- to its successful use will prevent many from employing 
the method, and the limitation of its iwwer will caunc it often to be 
set a^idc for other plans ol treatment. 

It is more desirable, in the ireatmefit of consumption. lo adopt 
(hose measures which (end to establish the gcncnil lieahh, than to 




hunt up specific forms of treatment. Suitable climatic conditiotis. 
judicious alimentation, and appropriate personal hygiene, are tbc 
first principles in the therapeutic management of phthisis, and Bcr- 
geon's method should be considered an adjunct lo these. 

HYDROPHOBIA INOCULATION IN NEW YoRK.— Dr. Sommer, 
an Hungarian physician, obtained the consent of the mayor and 
president ol the Board of Health of New York lo conduct eiperi- 
nicnls with the virus of hydrophobia upon the dogs collected by 
the dog-ga(hercrs and laltcn in the pound. The Society for the 
Prevention of Cruelty to Animals have, howcier, interfered, and 
require the doctor lo obtain the authority of some medical college 
or university in the Siaic before they will permit him to conduct his 
inve&itgattons. We should think thai an application, properly 
made, to any ol the medical institutions ol ihc city, would be fol- 
lawcd by the granting of ihe requisite authority. 

Use of Opium. — Dr. Boynton is authority lor the siaiement 
that Woodstock. Vt., consumes a large i^uaniity of opium. There 
arc four druggists in the town, and ihey report that their sales of 
opium in a single year are sufhcieni to make one hundred gallons 
of laudanum, equivalent (0 one hundred and sinty-seven ounces of 
morphine. Of this, only five per cent is sold to physicians. It can 
hardly be possible that there is any greater demand for opium in 
Woodstock than in other towns of the same size, and yet we can 
hardly believe that this represents the true condition of things in 
our New England lou'ns. If so, [he thought is a startling one. and 
should receive more than passing notice. 

Si;AStciCN£S.<L — We have already mcniioncd a number of rem- 
edies (or seasickness. Dr. Sutherland suggests another, whicb 
he employed successfully in i:ro>sing the English Channel, be 
escaping when almost every one was sick. He takes a tight holtl 
of one of the pillars supporting the deck, and, as (he boat rises in 
going over a wave, he runs uphill, as it were, reversing the direc- 
tion of his run when the boat descends the wave. 

Cetti's Fast. — It will be remembered ihat Cetti, a Norwe}[ian, 
faated tor twelve days in Dcrlin under the obscn'ation of Professor 
Vlrchow. In June he began another fast, of ihiriy days, for scicn- 
lilic pur]io«es. During the last he was detecied eating gelatine 
jujubes, about a hall-pound of whicb were found on his person. 

Scarlet-Fever, — Dr. Edington of Edinburgh claims to have 
discovered a bacillus in the blood, and desquamation, of patients 
suffering with scarlet- fever. The Medico-Chirurgical Society of 
Edinburgh has appointed a committee to investigate the bacilltii 
and its relations to sc,1rlet-fe^'er. 



BOOK- REVIEWS. 

Jfomanlic Lave and Personal Beauty: their DeveloptntMi, Cuiual 
Reintiimi, Historic and National Pettitiarilies. By HknkV 
T. FINCK. New York, Macmillan & Co, 8* 

In the current issue r^f an American weekly this volume is re- 
viewed under the heading of 'A Curious Book.' This epithet it 
most decidedly mctiis. Though the first impression ot the work t» 
that ol its uncommon character, this feeling gradually gives way \i> 
an ever-increasing recognition of the intrinsic importance of the 
argument it sets forth, until inclosing its pagesonc feels lhat some- 
thing has been added lo his stock oF knowletlge. a new light has 
been more or less brightly cast upon many proljlems, and thai these 
acquisitions will always be associated with Mr. Fijtck's book. 

The lundamcnial note of the book is the evolution of love, the 
mosi eon serv alive element of human nature, lhat which poets and 
essayists delight in pronouncing as always and always to be the 
same, is shown on proper analysis to be subject to thai same dcrel- 
opmeninl process which Darwin h.TS associated with his nameL 
Not only have the affections a natural history in the animal world 
closely afSliaied with appearances ineariy man. hut that form of 
love thai to-day is the love par excellence — romantic love^ls. 
itself only a very modem dcvel»pmcni, not a thousand years old. 

The passion that gives the ground-tone lo modern social life, 
that plays the chief rSle in imaginative literature, that attracts th* 
attention ol all irnvellersand observers, that has R-volutionited an<ft 
is modifying many of the problems which to the sociologist arc of 
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raaxirntim importance, the pa»»on (hat so permeates our mental 
tissue that wc read ancient hblOf)- and liicraiurc ihroujiti the spec- 
tacles it puts before our ej-es. — this passion w»s unknown, or. 
where knoMm, n^ected, until nwdem limes. This aanouncentent 
is most itjulltng. If it can be saibfactorily cslabtished, it will take 
its place not only as a most imponant historical (act. ItuI .-ts a richly 
suggestive generalixaiion, reflecting light on certain obscure pr*b- 
tems of anthropology-, giving the marriage and courtship customs 
of all peoples, primiiue. ancient, .tnd modern, a newer, (utter biologi- 
cal meaning, a* well as pointing the way to the sotution of many 
social questions of the day which irrelevant and unscientific discus- 
sion has done much to con(ound. 

Mr. Fincic isa biologist, and Includes in his treatmrnt the arrange- 
ments for mutual attractiveness of the sexes found in plants and 
animals. This prevents a too narrow anihropocenlric view o( the 
a(T«ctions. and escapes the danger into which literary men have 
fallen of rcf;arding as l>-pical what is almost accidental. But first 
the characieri stirs, the 'overtones of romantic love.' must be set 
forth. Mr. Finck enumerates eleven, (i) Individual preference. 
The savage chief does not hesitate to exchar^ one bride for 
another equally aitraciivc; the lover cares for one alone. <1) 
Monopoly. Not only docs he prefer her alone: he expects all her 
utentions. (31 Any neglect leads to the third 'overtone.' jealousy, 
whkh by inspiring watchfulness and fear keeps the llamc aglow. 
(41 Coyness, a feminine trail, which b>- retarding increases the 
ktt'er's passion. (51 Oallanlry, a masculine trail, acknowled)^ng 
the conquest. (6) SeK-sacrifice. which may be an exaggerated 
gillaRtiy or a suicidal impulsr of unrequited love. (7) Sympathy. 
No pleasure is complete unl<'ss enjo>>ed by both. (8) Pride of con- 
quest or possession. (9) Emotional liypcrbota:. The lover sees, 
thinks, and fecU in super l.icives. (10) Mixed moods. Finally, (il) 
Adtniration of pertonat t)e.-itiiy, — ihat all-important lesthelic over- 
tone that now more than ever leads the way to love. 

Many of these qualities are shown by animals. Individual 
preferences, gall.iniry, je.ilnmiy. sympathy, .ire illustmted in many 
authentic anecdotes. Birds especially ^and along with this goes 
their monogamous habit — show a much mote refined and no lite 
courtship than the lowest sav.'^;«)l. In savage life, where courtship 
consists in knocking the girl on the head and cirrjing her away, 
[^love can hardly find a place. Even in the higher forms of court- 
•hip b)' purchase or ser\-ice. nothing but a very rudimeiiiafy form 
Af real love can enter. Individual preference there was none; 
oly^gamy llourishcd. The woman was (he slave, and none of the 
lantic virtues were possible. In historic nations the advance is 
M first small. Egypt had trial marri.igcs of one year's duration. 
Amongst the Hcbrcws[wlygamy, the exclusion of woman from all but 
the minor social duties, and the selection of ihc wife by the father of 
l^lbc suitor, prevented true romantic love, in spite of the elevation o( the 
Oman to he ihe companion of man, which that nation inirudiiced. 
The Greeks show no true lovc-storics. They say much i>( con- 
luhial love ; lihal and sisterly love is a frequent (heme. Friendship 
and ptatonic love is the type of the highest Creek alfection. The 
women were excluded from tlic living interests o( the naiiini ; mate 
beauty was the admired type. Rome made an advance, but not a 
great one. Engugements were made by parents nl a vcr>' early 
age. Social customs (ordng the girl 10 marry one u( the same pro- 
loxion as her (alhcr. and the lilic. prevented a choice. Inl,iterdays 
marriage was a (arcc. and divorce the rule. The poets, in advance 
of their age. uittred a few strains of romantic love: Ovid especially 
pleaded (ur galUintr^' ami the tender emotions. But all such begin- 
nings were crushed by mcdiabval asceticitm. .Marri.ige t>ecame al- 
most a dcgrailai inn. celibacy a virtue; beauty and the personal 
tbygiene that ted to it were con.si(!eied sensuous. Love was to be 
'ntbdued and «etf-mutil.itinn rewarded. Only with the dawn of the 
rmaissancc did love again begin. Dante was the lirst love-poet ; 
Romeo was the first hero-lover of a play. The chivalry that pre- 
ceded these was either merely fictitious and fashionable, or more 
usually an adoration of a married lady. It was not a courtship, 
l-Thc poets sound but a weak sir,iin of romantic love. Even Spenser 
puts friendship above love. If the reader witt imagine this outline 
filled in with a host of corroboraton,- passages, cited from rccogniied 
p authorities, he must admit that Mr. Finck has made out a ^-cry 
ilfYHig case indeed. .Moreover, his scheme o( the c^'olution of lore 



answers a critical biological lest. The law thai the (ndlvidual epH- 
omiiics the race holds here. Historically, miternat love is the old- 
est and strongest (until romantic love appears). " Then paiernal, 
filial, and fraternal love arc gradually developed, followed by friend- 
ship (Greek) and lin.tlly by love proper." The baby first and most 
loves its mother; then the father reeci^-esaiteniion. followed by sts- 
tersand brothers. At school the Greek devotion and friendship 
develops. Finally comes true love, which, usually passing like the 
blind chivalry of old through a ■ calf-love ' stage, emerges into ro- 
mantic p.-i«5ton. 

Into the author's long and careful analysis of modem love it will 
be impossible to enter here. Hit. guiding principle is that love, 
' natural selection.' is (he bulwark n( civilisation. In comparingthe 
ctistonu of various nations, those arc regarded as highest that give 
freest opportunity for social intercourse of the >'oung. thai widen 
the play of selection, and thus lead 10 the amelioration of the race. 
It is the excluding of French girls from a rational education, the 
marrj'ing them out of convents, that causes their homeliness and 
the degeneracy of that race. The German system of ehaperonage 
.ind formal social equality in marriages is tending, though less seri- 
ously, to the same end. In England and especially in America have 
the agencies that lead to a beilennent of the race full and free pUy. 
This is precisely the view lalien by Mr. Grant Allett. He reganls 
falling in love as the expression of the healthy instinct of mankind : 
and looks (or the improvement of the race, not tn any arti()Cial sys- 
tem o( scientific or any other kind of mating, but in removing the 
trammels (rom the free choice of partners, — in discountenancing 
all but tm-e marriages. All thin has an imp<utant practical heaitaf j 
which Mr. Finck well exprrsscs. He holds tjiai " love may hi 
safely accepted as a guitUng-stor in making a proper division of the 
world's labor lietween men and women." This point of view pleads 
for the true higher education of woman, for gi^-ing her that inielli- 
genoe without which beauty is dead, that live interest in the world's 
activilies wtlhnu( which frivolity is inevitable. The contrast be- 
tween the homely, studious, earnest, retired maiden and the 
pretty, lively, society- losing, frivolous, but silly and ignorant girl is 
one that the iKTr^vrsencss of man has created. A natural educa- 
tion will go far towards removing il. Again, the tendency of civil- 
tiation is to make men and women more and more diderent (we are 
not speaking of legal and social privileges): the recent attempt to 
make women masculine is biologically absurd. " Whatever ap- 
proxinutinn there may have been ha.t been entirety on the part 
o( the men. who have become less coarse or ' manly,' " while 
woman has correspondingly increased her own refinement. The 
spirit o( the women's rights movement is in opposition to the im- 
pulse of romantic lo>'c, and will perish accordingly. Finally, thb 
|)0ini of view refutes the notion that intense lovcisinconstsicnt with 
intellectual culture. On the contrary, only the highest culture caaj 
appreciate romantic Iovt; intelt^cncc is .-in obstacle to marriage' 
only in a silly society ; the education of the head and the heart go 
hand in hand. True culture (caches, not Ifial this instinct is op- 
posed to the highest life, but that all the rclincmenis o( civibialion 
have been gained tiy the virtues which it has taught men to ap- 
preciate. The evolution of romantic love will continue until il fvas 
stamped out all other artificial modes of promoting marriage. 

The rest of the hook is taken up with a minute discussion ol per- 
sonal be.imy. Much interesting and readable maticr is there set 
forth : the scieniiii will be glad lo read that (he close relation be- 
tween true beauty and health is so strongly and ably set forth. 
Just as morality and h^-gienc have drawn closer together under 
scientific ireatmctit, «o hygiene and esthetics begin to overla|> wheit^ 
looked at in the light of science. 

Mr. Ftnck's bo(A is sure to attract great aiicntion. According lo 
a literary periodical, a German translation is in preparation. The 
genial vein of humor thai runs throt^h much o( il will attract the 
popular reader, and the t>cr3onal interest of the many titles in the 
preface is sure lo allure those interested in themselves. But, from 
a scicnlificpoinlof WW. this b a fault of Ihe book. A serious 
paragraph suggestive of deep reflection is followed by a witty satire 
on society ur a light Iling at a local abuse. Mr Finck wants his 
book lo be taken seriously. A glance .-tt ihe wide bearing of the 
topic will at once convince the reader that the serious aspect < 
Ihc problem is supremely imponanL Consider in ihc first pL 
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ihxt romantic )o«-c is consistent only with a monogamous society 
and that ibis kind of society is the butwarlc of civilualion; conuder. 
loo, that the wnys of finding on«'i mate not only givc3 lone to the 
social institutions ol a nation, but. according as Ihcy art in acconi 
with or opposed 10 the inexorable laws of heredity and selection, 
make for ihe amelioration or degeneration of tlie community : con- 
sider, next, that the education of the next genemtioii i5 profoundly 
influenced by our views of courtship and tnatriagc ; consider how 
this fact will influence our concepitons of anci«ni hfc : consider that 
the division of labor between men and women, and the iidmitlance 
of women into occupations until now monopolized by men. can 
only be satisfactoiy settled by a settlement that does not interfere 
with the reign of romantic Igve ; consider, in short, tliai all th:it is 
deep and valuable in cultuird life is here at static. — ^and .ill must 
admit that a knowledge of the laws of evolution as they affect 
sexual selMtiOn amongst us is of the pi^foundesl imponance. Such 
inquiries into the nature of human faculty as Mr.Galion is pursuing 
ate directed towards supplying this information, This kni)wlcdge 
is not for the many; but in the hands of the few il is to lie con- 
verted into public sentiment iigainM certain cuatnms and ways of 
thinking and in favor of oiheis, by which, cveniiially, mixeo will 
be checked and happiness increased. If Mr. E-'inek will acce])t a 
suggestion, the present wtitcr would urge upon him ihc preparation 
ot a review article embodying the main paints in the evolution of 
tore, and expounding in a strictly scientific style, and without any 
feuillctonistic tn/i mett, tlie anthropological, sociologicai. and psy- 
chological significance of this new ' contribution to human develop- 
ment. 

T/ie HiJJftt Wof acrms Ike ThrakoM. By J. C. STREET. Bos- 
Ion, Lee & Shepard. 8° 

Tht Mark of tkt Reatt revtattd fy Iht Shaft of tht Head. By 
LlxiLLA K. Heclbv. M.D. Philadelphia. 8° 

The reviewer of books like these is in noenviable position; espe- 
cially as the rc'icws are written tor those interested in science, and 
the books any thing rather than scientific. The lirsl b another of 
those ponderous volumes— a combination of strange nij-sticism. 
excited exhortation, wild symbolism, unscientific cant, and childish 
crc<lulausncss — thi\i one finds heaped up on the shelves of a scc- 
ond>hand book-stoic. The author writes |jowerfiilly, makes his 
points ably, appeals to his reader skilfully, and here and there 
makes a noble plea for the dcapisal of the outdid ;imi (he living of 
a high intellectual life, liul ihowr piirtions of the book in which 
one feels the rationality and Ihe earnestness of the writer give the 
impression of being aloof from the real purpose of the worlc, — 
accidental at least, if not inconsi.stcnt. 

The weirdnesii of this intellectual cangloirierate. it '\^ hard to de- 
scribe : the cause of such writing seems to be an hypertrophy of 
that sentiment, common to all specialists, that the public at large 
does not si,ind in suflidently close contact with them; that they 
live a life i'\clusii-e. — the life of an adept, an occultist. Mr. Street, 
A.B.N.. fellow of the order S.S.S., and of the brathcrhood Z.Z. 
R.R.Z.Z.. is such an adept : " the mj-sicry which hath been hidden 
for ages and from generations" is re\-ealcd to him. He is in the 
clouds, but the ladder, nl.is! '«• still to be found, Tbe present 
writer, at least, fails to get the slightest inkling of the process, save 
that it seems much like dnapping common sense and giving one's 
self over to wild fai^cy and morbid illusion. 

The fullnwing eilracis will perhapii be sulTicient to enable the 
reader to decide with which one of the categories into which he is 
accustomed to divide books, this one belongs, Anioiigbt the origi- 
nal contributions to science here announced, we read that " the Sun 
and Planets in sp.ice. as well as terrestrial objects, have their mag- 
netic, odyllic, and astral emanations, ^nd these exert inlluence upon 
each other and upon vttir^ organised being, in imiponiun to their 
size, their distance, and the velocity of their reiiilutions." "This 
Aslial influence is convejed to man. and acts upon him through the 
Astral light. This, the palrniater tells us. b composed of the se^'en 
fluids wliich emanate frttiii the seven primary planets respectively. 

t IMf, FJBcli (hiniM llul Ihe rauon why no one ha« (ailed attcnllna to ihU ncent 
OfislD of roDiuilic loTi il tliat no luBlcual dndnclion baa been 4mwii twtnsB 



These Ruids. separately and in then- combinations, arc tempered 
and modified by the .iiin and moon," ,And so oti. Here b a won- 
derful dis.covery : the sensations arising from the cut nen'c-sirings 
of ampotaiMl limbs %ve thought explained by the physiological law 
of the external projection of sen.iaiion. But. no ! " .All thb is due 
solely to the action of the Siar-magnu, or Astral, vibrating between 
the amputated limb and Ihe patient. So frequent and almost uni- 
versal arc such occurrences [i.c_ cases in which the patient feels 
amiss because something is w^ong with his lost member; a num- 
ber of such are cited] that all surgeon.* u.*e the utmoxt caution in 
disposing of amputated limbs." "The Astral body, enclosing the 
Soul tike an a1nios]>here. can be and has frequently been seen by 
attendants and physicians, leaving the animal body just ai the mo- 
ment o( separation between Soul and body, known as death or dis- 
solution." Under prO|jer light, there is seen accompanying the 
death-rattle "a cnlunin of ibin ethereal violet blue vapor ubrating 
and oscillating, ebbing, finally passing upward and fading away." 
As a piece of logic, the following cannot be excelled : ■' The golden 
sunlight produces vibiation to the amount of 500,000,000 of mil> 
lions in a «econfl " proportioned amongst the several colors in such 
and such a way, "Of course, therefore, different colors must 
necessarily affect the human soul." etc. " Love comes from pink 
and bright red, Hope and Fnith from violet, Truth of blue, Mdan- 
cholyof yellow, Epilepsy of pearl white," etc. 

Let us hear what (he auilior hold.t regarding the material tiasis of 
modem Spiritualism, that now ^t.imts in so had a light. He gives 
full dctaib for forming s]}irit circles, which pr.iciically amount to 
eni|)1rjyiiig all conditions that make r.ition.'d obsenaiion im|iossibIe. 
and neurotic self .deception inevitable, and a-sftures all that ihe fail- 
ure of manifestations is always due to the bad inlluence of sceptics 
and the like. " Students of occult mysteries," be warns them with- 
out seeing the double interpretation of his words. " never permit 
scientilic investigators or psychic-research committees to control or 
even be present in tht room during your efforts at development of 
mediumship. Remember thought is a potential atmosphere. Their 
worldly-wise theories create opposing vibrations and congeal the 
Spirit. Even in large rooius and at a distance their ptesence is 
highly objeciionabSc." If to this we add the definition of ■ a 
medium,' the reader will he able to imagine the rest of the chapter. 
Here it is : '* To become a medium is to learn to vibrate the Astral 
body as a pendulum between Spirit and muital. and tiius to reach 
th* thiid state of being, the state between sleeping and waking, — 
Triincc — a condition co-etjuul with both, is to have found the Key 
that unlocks the mysterious place where actual Soul semblances 
have their immortal birth." 

Thai tliis »mnivMrou.s 'psycbist' unfolds the theory of soul> 
migmtions; shows ilie rationality of faith-cure (e.g.. to cure con- 
sumption you must insist that it is not inhenled. that " tubercles, 
hemorrhage, inllammation. and ulcers are only ugly names and be- 
liefs, not spirit and truth of man ") ; expounds the mysteries of ihe> 
osophy; and indorses the cabalistic literature uf ,ill ages and 
nations. — is easily believed. For this he has six hundred pages at 
his disposal. 

Considering the volume as the sincere and earnest expression of 
an cnthusi.i«t for the spiritual side of life, — and this is the most 
charititbic point of view, — il is still a pernicious work. It embeds 
the kernel of truth it contains with a husk of rubbish : it chokes up 
' the threshold ' with a refuse-heap. By so doing it fosters an im- 
moral trade, — a scandalous appeal to the sentimentalities of sim- 
ple-minded folk. It dcbasers the value of true spirituality, draws 
men's activity away from the proper duties of life, cultivates a life 
of useless solitude, and. moreover, is unscientific and un progressive 
With a healthy public taste, such a book can have no success. 

The second book is indeed an absurd piece uf pseudo-sdentitie 
writing, and can be dismissed with a word. The idea of the book 
is. that the " mark of the bc.isl.' as mentioned in the fiook of Daniel, 
refers only to the leopanl. bear. lion, and dragon. There are given 
pictures of the heads of nuled criminals, showing lluir resemblance 
tu one ur other of these aniinab. They had ' the mark of the 
beast.' and. had we only known it. their crimes could have been 
prevented. Besides this, there is much phrcnologj", some little 
Spirilu^dism. several untrue statements, and a host of Scripture 
quotations not always relevant. 
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MfUing ami Beitiag Paint Ta&Us. Dy Thomas CAtLNELLE^'. 

London. MArTiu>n & Sons. f°, 

TilK issue of Uic second volume of Carndtcy's ' Melting aod 
BoiUng Point Tablcii ' completes the valuable comptUlJon. which 
now comprises more than fifiy-one thousand data systematic ally 
arranged with a view 10 ready reference. Beside the melting and 
boiling points, so far as hnown, of indi«-tdual chemical compounds, 
organic and inorganic, and such inlormaiion as is at hand concern- 
ing thdr constitution, boiling-points o( mitcctlancous materials and 
mtxlurcs. frcfxing-poinis of mitnircs and solutions. ai>d vapor-tcn- 
sions ol simple substances, mixed )i>quids. and saline solutions, are 
included. The statement oj the relation bcltveen the numbering of 
volumes anil the ycus of Ivtue n( the mnrc imporunt |>crio(licaIs ol 
chemistry and physics, and an alphabeilcal index of the ' ^uot-com- 
pourvds ■ of carbon, are minor conveniences. The list o( authorities 
and original sources of knuwlt-ilge. which really is an index to the 
literature, Ik not the least itn|>onanl feature of the work : and the 
addiUona] references to coirelative information in Walts's 'Dktion- 
ary of Chemistry,' and the Journal of the Chemical Society, will be 
especially appmiatcd by reatlers whose consulting Lhiarics are not 
ftill. The work, planned so ambitiously and executed with the care 
which is evident, forms an important contribution 10 the resources 
of worVers in physic* and cheiiii'*lr>' ; and the many who will nuke 
use o( it may \kt\ pro|K;rly ffliciiaie themselves upon the fact ihu 
the author, who is of the few endowed with the aptitude .ind pn- 
llencc necessary to complete the unclcnaking uiitsfai-inrily. possessed 
lh« fortitude to enter upon a course o( such colossal diudgviy. 

KiImatiffHnt Mmaits. By THOMAS J. MoRCAK. Boston. Sll\-er. 
Rogers, & Co. 1 1**. 

This work, compiled by the principal of the Rhode Island Stale 
Kornial School, ist a collection of extracts (rom a great number of 
writers, chiefly modem, on topics connected with educaiton. Iti 
appearance is one more sign of the great interest now taken in tlie 
subject with which it dcds, — on interest that seems to grow 
greater every year. There hiis. indeed, been a great awakei\ing in 
the public mind ol this countr}' m regard to edticaiion. It is not 
many years since our educated dosses seemed to be ver)- well 
satisfied with the knowledge and training they poMcsscd. and to 
think it good enough lor their successors : while public speakers 
and writers were never weary of proclaiming that ourpublic schools 
-wtre all that could be dcHired, and our people the most enlightened 
oa the earth, Wr have learned better since those days, and have 
become painfully aware that our higher education is by no mean« 
what it should be. Uiat the education of ihe ma.tscs is equally de- 
fective, .ind that ilie methods of teaching in all our schools admit of 
muv'h iiiiprovenii-nt. The book before us faithfully reflect* the 
pruent state of the public mind and the variou.-( nhadca of prevalent 
opinion. The subjects ti'eateil are necessarily \erj' varied, yet 
questlonsof present interest are given far more space than all others; 
and, .as both sides of every conLrovcray are pven, tlie reader ob- 
Uins a pretty good idea of what the be>t thiiikcn on educational 
topics are now s;a)ing. Among the subjects most largely treated 
are the relative importance of the classics and titc physical 
sciences, the need of studying Englijih, iht; nrccMily of moral 
training, the higher education of women, and ihe improvement 
of the methods of leaching. The controversy between the friends 
of the classics and ibosc o( the physical sciences is naturally a 
prominent feature of the work; and. though the number of ex- 
tracts is much greater on the «ide of the cla^tMc*. this is probably 
due to the fact that as yet the greater number of educators arc on 
thai side. The large number of extracts relating to moral education 
show that our educators are alive 10 its importance; but thej' show 
abo that there is much unctTiointy as to how much education is to 
be given. Indeed, the art of teaching virtue seems to be as difficult 
and as perplexing now as it was in the time of Socrates. 

GctKral Morgan's book will be of great interest, not only (o prac- 
tical teachcrH, but 10 all perxons interested in education. The only 
criticism u-e should l>e inclined to make is as to the arrangement o( 
the extracts, which is according to the alphabetical order of the au- 
thors' names, while wc should have prcferretl an arrangement by 
topics. The boijk is one to be taken up again and again for Ihe 



stimulating thoughts it contains ; and teachers, in partkukr. will 
nnd it an excellent corapanimi. 

Cilman'f llisttrical Ktaiitrx. N03. t, j, and 3. By ARTHUR 
OILMAN. Chkago. Interstate Publ. Co. 16*. 

it the )-oimg people of ihix CHinir)- are not properly educated, it 
will not be for want of book'* intended f.>r their perusal, in cvtty 
department of literature that is adapted to young intelligences, 
books in great numbers may be had at low pric«k. and numerous 
additions are made to the list every year. The quality of the hooks, 
however, often leaves much to be desired. Indeed, the writing of 
books for children is an art by itself, quite diScntnt in some respects 
from that of writing for adults, and calling for special quatihcalions 
in the wrilcr. Many books intended for the young fail of their pur- 
pose l>ecause thqr are dull, or tiecause the stjHe is oliKurc, or be* 
cause they contain matters above the comprehension of juvenile 
readers. These little books by Mr. Oilman on the study of Ameri- 
can hisloT)- are not liable to these objections. The author's style 
is simple and clear without being undignified, his choice of topics 
judicious, .ind his manner of telling his stor>' such as can hardly 
fail to intctcst youthful readers. The majority of brief histories 
are 90 overloaded with details, that young fcadcni. and indeed 
readers of all ages, find it impossible to grasp ihcm ail. and are 
apt to grow weary o( the study. Mr. liilmaa has, for the most 
part, successfully avoided this fault, only a few of hb chapters 
being crowded with detail, and these generally for some special 
reason. 

The first of these little readers treats of the di$co*-cry and ex- 
pkiraiion of the country-, the second of the colonUaiion period, 
while the third and largest of thecn ii devoted to " the making of 
the American nation." In the first volume the subject b so roman- 
tic that children can hardly fail to uke an interest in it: and Mr. 
Oilman has made the most of this quality of his subject, yet with- 
out neglecting its more important aspects, so far as these are intel- 
ligible to very young readers. The second volume presents, in Ihe 
main, similar characlerislics. though the subject is more compli- 
cated. The third and cunclutling volume is .lomcwh.U dcc|>cr in 
thot^ht, as well as larger in utc. than either of the others. The 
grenter part of it is, of course, devoteil to the KevolulMn and the 
early years of the naliotval life; but the historj- is carried on in 
brief to the end of the rcconstruaion period, the author holding 
that " the nuking of the American nation was not coanpleted until 
the supremacy of the Union was acknowledged in every part of 
the land. The joung Anterican who famillarijeea himself with the 
contents of ihe.se httle books will not only have gained a gooil 
general idea of the history- of his counln'. but will have laid a good 
foundatian for a deeper and more extensive study in later years. 

TA« Upper Beathes and Deltas of (ht Glacial Lake ^astU. 
(U. S. Geol. Surv., Bull. No. 39.) By Warren Uphak. 
Washington, Oovcmmcnt. 8**. 

This bulletin la but an tnilial contribution to our knowledge of 
Lake Agassii. The investigation is still in progress, and Ihe gen- 
eral iliscussion of data and the eduction of conclusions are mainly 
reserved until its conpletion. 

Lake Agassii belongs in the same category with Lakes Bonne- 
ville and Laliunun, in ibat it is a large extinct lake dating from the 
close of the gUcial epoch. Uut in its sitoation and origin, and the 
cause of its extinction, it is radically diffcicnt from these ancient 
lakes of Ihe Great liasin. The ba&lns of the latter tfelong to the 
constructive type of Uaviji, being due to profound oscillations of the 
earth's crust, and these lakes owe tltcir disappearance solely to dt- 
maiic changes resulting in the gradual predominance of evaporation 
over precipitation. 

The basiti of Lake Agasaiz. on the other hand, belonged to the 
obstructive type, owing its existence to the damming up of the Red 
Kiver of the North and its tributaries by the southeni edge of the 
continental icc-sheel during Ks gradual recession from the sources 
of that stream to Hudson Bay ; and. although the disappearance of 
this lake can also be traced to a climaitccbungc, itwasnotachange 
from humid Co dr)', but from cold to warm, the lake vanbhing with 
the icy barrier that retained it. During this retreat free drainage 
from ihe melting ice coukJ not uke place, because the descent oC 



[Vol. X. No. 238 



the land is northward. As soon as the border of (he ice had re- 
ceded bc>ond ihc watershed dividing the basins of ihe Minnesota 
and the Red Rivers, it is m'iilent th.ti a i^ke. fed by the glacl.-il 
melting, eloocl at the foot o( the icc-licLds, .ifK) extended northward 
as they withdrew along ihc Red River valley to Lake Winnipeg, 
filling this valley a«d its l)rinches to the height o( the lowest point 
over which .in fiuilet could be found. Until the ice-barrier was 
melted upon ihe area now crossed by the Nehun River, thereby 
dT»ii)ing this glacial lake, its outlet was along the present course of 
the MiniK^soin River. .At first Us overflow was upon the nearly 
level. Kcnlly undulating surface of the dtifl, abuut i.ioo feet above 
the sea: but in process of time this cut a channel i:$ to ijo feet 
deep nnd from one to two miles wide, in which lie Traverse and 
Big Stone Lakes. resi>cctively 970 and 963 feel above the sea. From 
this outlet ilie pliin of the Red River valley, 30 to jo miles wide, 
streichen 31; mites iionh to Lake Winnipeg, which is 710 feel 
abo^'e the sea. Along this entire distance there is n vcr^- uniform 
continuous descent of a little less than one fool per mile. The 
drift deposited by ihe ke-sheet a\v3n this area, together with thai 
which may have been dropped hy Hoaiing ice home on the w.Mert 
oi the Ukc, and ihc silt brought in by glacial rivers and by those of 
the surrounding land, were here received in a lake, tihallow near its 
mouth, but becoming gradually deeper northward. 

Beyond our nation.iii boundary. Lake Agassii covered a broad ex- 
panse, including the basins of Lake Winnipeg, Red -ind Rainy 
Lakes, and the Lake of the Woods. Its breadth varied from 100 to 
*oo miles, with an extreme length of at least 600 miles and an area, 
at the time of its greatest exlcnc, exceeding that of Lake Superior. 

The tnosi inleresiing geological fe.itures ol Ihe basiti ol this 
ancient take ^o^v observable arc the terraces or beaches formed 
along its shores ai different levels as lis outlet was gradually lowered 
by erosion. These beaches are continuous ridges of sand and 
gravel, unbroken, sas-c where crossed Ijy modem streams or ex- 
panded into the deltas of the ancient lake, whose outlines are thus 
accurately traced at four distinct levels. The highest or Herman 
beach is, at the southern end of the Like, 1.04; feet above the aea, 
or 85 fret aboi'e Lake Traverse, and the lowest beach, 

Mr. liphams carrful determinations of the altitudes ol the beaches 
hivt fully established the remarkable fact that the beaches are not 
level, but have a gmdual iisccnt northward, us cumpAred with the 
present level line or the surface which a body of water would have 
now if confined in this valley. The rate of ascent of the highirst or 
Herman beach increases gradually from six inches a mile at Lake 
Traverse. TO aljove sixteen inches a mile near the national boundary, 
ihe total ascent in this distance being 185 feet. 

The several beaches arc not parallel, the rale of ascent diminish- 
ing from ihc highest to the lowest Iveach. Thus the second beach 
is 1 20 feel, the third 6; feet, and the founh or lowest 35 (cet, higher 
at the national boundar>- than at Lake Traverse. 

The attitude of the beaches is a funclioti of the longitude a^ well 
as the latitude ; for a comparison of these beaches in Dakota and 
MinnrKota at the same latitude reveals an ascent from west 10 east 
similar 10 that from south to north, bul of less amount, and dimin* 
isliiiig in a similar ratio between the succestive stages of the lake. 

Various causes (or these interesting phenomena arc suggested 
and reserved for future discussion : hut Mr. Upharo iiidicaies his 
adoption |iroviMonully of the view that the divergence of the«e an- 
cient shorc-liite* from the present lei-cl line was produced by the 
gravit.ition of the water of the take toward the icc-shcct. At first 
this attraction would have been leiatively large, because of the 
ne.-irne«x of the great mass of ice on the norih-e.ist in Minnesota 
and northward in British America; but, ;is the ice retreated, it 
must have been gradually diminished, and reduced to a compara- 
tively small influence by ihc time the ioe-shcet had withdrawn so as 
to permit Ihe northward drainage of the lake. 

NOTES AND NEWS. 
Two new methods of determining ihc dciuity of the earth are 
being experimented upon at Berlin. The one, by Dr. F. Richari 
and Dr. A. Komg. has been referred to in Sdenc^ (v. 217), These 
gentlemen ap|>ly a sensitive balance with a double pair of scales, 
one swinging above, the other btloiv, a heavy para 11 clo piped ic 
mass of kad. which consists of a number of blocka which are ex- 




actly measured and weighed. The blocks arc perforated, and the 
wires conncciinK the upper and lower scales pass thruuch the shaft 
formed by ihejie perforations, iiy in ingenious arrangement, the 
weights, which con*ifit of spheres of lead, can be changed from the 
upper to the lower scales without opening the case tn which the 
balance is enclosed. The principle on which the experiment is 
founded is. that, if one of two e^jual weights is below, the other 
above, the mass of lead, its ,ittraction will diminish the weight of 
the former and increase that of the lailer. The proportion between 
this increase and the total weight gives the means for determining 
the proportion bclwecn the attraction and masses of the lead and 
the earth. Preliminary experiments made with this balance show 
that a great exactness of the definite measurements may be ei- 
pecied. These experiments are being carried on under the auspices 
of ihc Berlin Academy of Sciences in a casemate of S])undau. At 
the same time J. Wibring is experimenting by another method in 
the astrophysical observatory at Potsdam. He uses a pendulum 
made o( a brass tube one metre in length and four centimetres in 
diameter, with spheres of cast iron weighing five hundred and fifty 
gr.innsat the two ends. A knife-edge of agate six centimetres in length 
passes through the centre of the lube, and swings on an agate rest. 
Two small mirrors arc attached lo the knife<dgc. and the oscilla* 
tions of the pendulum are observed through a telescope. The time 
of oscillation of the pendulum may be so nicely regulated that 
oscillations of five minutes length arc perfectly regular. Nejir the 
iron spheres and opposite to one another, two iron cylinders 
weighing 3a; kilogram.s arc placed, the lower one attracting the 
lower end of the pendulum to one aide, the upper nne ihe upper 
end to the opposite side. The attraction of these masses affects the 
oscillations of the pendulum. The result of these observ-ation* for 
the mean density of the earth is s.594 ± 0,031. The mean of fonner 
reliable obscr\'atioiis being 5.57. the new figure correspontis well 
will) these. Both experiments will result in n more accurate and 
trustworthy dcteniiination of the m.iss nl the earth, 

— In a recent paper on literary catalogues, Mr. Samuel H. Sin- 
deler makes some suggestive remarks about the system of cata- 
loguing now so much in favor. To quote his word*. " P.ir.tdoxical 
a.s it may sound, the very excellence of his [Dewey's] plan is one 
objection to it. Mr. Dewey multiphes co-operative advantages lO 
those who use his system to such .in extent, ih.ii if he lives long 
enough he will make it so much to the advantage of newly forming 
or gniwing libraries to use it, that none will be independent enough 
to modify it. And why should they wish to modify it? Simply 
because, less than fifty yc^rs ago, the present scheme could not 
have been formed. There was not knowledge enough in the world. 
There could not now be found, in any schema then (onned, place 
for a long range of subjects which appear in his actual classitica- 
lion. This is especially true in science, and who shall say that 
hisior)- wfll not repeal itself in the next fifty years .^ Let us nlher 
work out ihc problem of the decimo- mnemonic system on diHercnt 
lines, each library or group of libraries for itself, according to the 
special needs of the same Then new Dewcyswill arise and ply 
their ingenious arts, and in the niillcnniuni the fjttesl will sun-ive. 
At present iIhtc is danger that the fittest will he handicapped. To 
give the fittest, when it comes, an earlier chance of survival Is one 
purpose of tlii« paper." 

— Cumming's ' Electricity Treated ExperinietUally.' which was 
reviewed in the last number of Scuncf,is published in America b^ 
D. Van Nostrand. 

LETTERS TO THE EDITOR. 
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Chrome coittidered as a Poison. 

Mv attention has been called to an article by Mr. William Glenn 
of Balitmure in Seirncr (x. %t). entitled ' Chrome considered as a 
Poison,' criticising a paper of mine in the Boilott Mcdicat ana 
SHrgieal fowrntl on the s.imc subject. Were it not thai the criti- 
cism appears In a scicntillc Journal of high standing. I should 
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hardly havt consHJemi it as meant lo be lalien seriously, but. ap- 
pearing M it does. I must beg space 10 answer some of the writer's 
point* in some ddail. Mr. C!cnn says that the paper. " curiously 
enough, does not offer the slightest evidence that chromium or any 
of its compounds, in .»ny qoaniity, however large or small, can in- 
juriously affect the iinimal body. Furthcrmorr. ihtrrc is no reliable 
tradition or literature to that v^ccl." It is barely posfiible that the 
gentleman may have been misled by a siatcmcni in the paper rc- 
Icrrcd to, that I had been unable to find any reported cases of gen- 
eral or local afteclian aiinbutable to chrome^mordanied clothing. 
No eridence ww ofTered as t uhe poiM>nous chancier of chromium 
compounds on the animal body, for the reason that it was supposed 
(o be a matter of conimmi knuwtnjf;!; with the nteilical gentlemen 
before whom ihe paper wiis reiid. As to literature, 1 sujuwise thai 
ereiybody will concede the reliability o4 llic few authors {out of 
many) whom I will quote. 

Wharton ,11^1 StilW {yftdicat Jariiprudaut, afi\ «I. vol. ii.. PhUa- 
delphiA. Kay Si. Uro^ 18S4) say of bichromate of pota«ium, " This 
salt, being extensively used in dyeing, has given rise in several in- 
stances to accidental poisoning. Locally applied, its action is irri- 
tant, causing in the workmen who use il iroublescotne sores and ul- 
cerations upon the hands. Taken in poisonous doses ininnaUy. its 
action is highly irritant also, and death has been caused by It with 
Ihe symptoms usually attending the action of irritant poisons. . . , 
Several fatal cases have occurred in Ballitiiorc." A number of 
cases are reported in di;t.iil. " E^pcrimenis upon animals h.ive 
shown, that, after the subcutaneous injection of chromic acid, ani- 
mals suffer from vomiting, di^trhoca. albuminuria, and finally die in a 
few days : after death inflammation of the kidneys is found. The 
same results w-ere produced by Ihe injection of a neutral chromate 
{yellow chromate of pot.-tssium)." 

Taylor {A Trtatiu on Paiians, London. Churchill) says. "There 
can Iw no doubt that bichromate of potassium is an active poison," 
and quotes the following case (roni Beck's ' Medical Juris prudence' 
whtcli is also quoted by Siillf: " Dr. Bacr of Baltimore has rc- 
poned the following case, A man, in drawing off a solution of the 
bichromate by a siphon, accidentally received a small quantity 
into his mouth. In a few minutes he perceived great heat in the 
lliro.it and stomach, and this was followiTd by violent vomtiing of 
blood and mucus. The vomiting continued incessantly until his 
death, which took place in five hours. On dissection the mucous 
membrane nf the stomach, duodenum, and abnut one-fifth of the 
Jejuntim, was destroyed in patches, In this cast the salt acted as a 
corrosive iiriiani." 

Schuchardi (/t/airAiii'j Haiidturk tier gfn'cMtUckfH Medicin, 
Band ii., Ttibingen, 188a) uiys, " Poisoning by chrome compounds 
(including lead chromate) is not rare. The chromic-acid com- 
pounds are more or le-SM violent poisons." Reference is made to 
numerous eases. " According to the researches of E, Pelikau 
(BdlriHgt tur gerkhiL Meii. TexthdagU und Pkarm«kadynamik, 
Wunburg. 1858), bichromate of potassium Is very similar in action 
to arsenic and corrosive sublimate. It causes, when taken into Ihe 
stomach, marked indammaiion of the same and of the intestine ; 
easily causes vomiting, and. after absorption into the system, calls 
forth a train of general symptoms, particularly albuminuria and 
hemorrhage from the kidneys, and causes death with more or less 
rapidity." Reference is made to the results of the observations of 
Orgens (Arch, far txprriment. PatkoL «. Pharmab^J. Band vi., 
1876), WcigcTl yDie Urighffckt i^ierend^<neralwn \-om fxiiAo- 
it^tMA-fina/nmiscfifn Slaudfiunitf). and Kabicrske (Die Clirem- 
nitrt. llresUu. iSSoj. The expetimenis of Gergens were repeated 
by Posnerf Virehau''j Archh' far falM. Anat., Band lixix., Heft 
3), with the same results. " The action of this [Kiison on the gen- 
eral system vs. extraonlin.irily rapid and intense," 

Falck {t^rtutA d*r Prartischfn TaxiMogit, Stuttgart, 1880) 
says. " Cases of poisoning by compouitds of chromium arc not rare. 
We (ind reported up to the present time (,i8So) seventeen cases, of 
which three were from chroiiiic acid, two from the chromate and 
Iwelrc from the bictiromatc of pol.iisioiii. Of the seventeen cases, 
nine (or 53 per cenij ended fatally. . . . Workmen in dye-houses 
who have lo deal caiuianily with solutions of chrome compounds 
are afflicted with painful deep ulcers on Ihe hands, which heal with 
great difficulty ; similar afTcctians may be produced by the same 



substance in ihe form of dost. . . . EKperiments ar^ the effecu of 
chromates on animals have proved the intense poisonous aalon of 
Ihcsv substances. According 10 Gergens. rabbits died after the 
suljcutancous injection of a.i6 of a centimetre of chromate of potas- 
sium, and ^owed hyperemia of the iniexcinal tract, nephritis, and 
cystitis. According to Priestley, the vaso-motor centre is first «- 
ciled, then paraiyzed. Mayer found chromium in the blood, bean. 
liver, and kidneys," 

Many more authors could be quoted on this point, but the above 
is, I think, enough : and. furthermore, the eridence quoted is a suft- 
cienl reply lo the ncgali>*e evidence of the wearers in the Philadel- 
phia mtIK the dyer^ and bichromutc-makcrs interviewed by Mr. 
Glenn. With regard lo ibe cases reporicd by me as being caused 
by chrome monlanis. I wish to say, in the firs! place.thal ihej-were 
not reported for the purpose of b^inning an agitation against Ihe 
use of bichromate as a monlant. niir w.is it my idea to cause need- 
less alarm among the people. The paper was written for a medical 
society, and was intended to call to the attention of the members a 
possible cause of affections of the skin, the removid of the cause in 
any given case being of a certain value in treatment. I am very 
well nwnre of Ihe great value .tnd importance of the bichromate as 
a monlant. and also of the fact that to the vast majority of people 
clothing dyed by its aid is not likely to produce any injury under 
ordinary circumstances ; and any idea of restricting its use as a 
mordant on account of an occasional idiosyncmcy would seem to 
me as absurd as to legislate against railroads on account of the 
possibility of accidents. 1 have worn, as have others of my ac- 
()uainiance, clothing (including stockings) dyed with the aid of bi- 
chromate, without ctp«riencing the least injury therefrom, and the 
same is undoubtedly true of thousands of others : but neither these 
facts nor Mr. Glenn's experiments are conclusive evidence that 
evcTlKxiy ifc enempi. The grounds (or concluding that ihe trouble 
in these cases was due to the mordant seem to me to have been 
justifiable. Mr. Glenn says on this point. " It would have becit 
strange if he ha<i not [found chromium], since mnsi cloth is chrome- 
dyed. Had he examined further, equally certain he would ha^'e 
found iron, cellulose, keratin, and some other oiganic products* 
Why not assign to one or all of thrm the inaUdies n\ the patients 
mentioned?" My experience in the examination of doth for irri- 
tants has proved to me that a very large proportion of textile fabrics 
do not contain chromium in .any form whatever, und It therefore 
ne\'cr strikes me a« remarkahty curious in such ruaminatlons to 
iind no chromium. In the examination of the specimens in qoes- 
lion, no other substance was found which could In any way what- 
ever be considered poisonous. Chromium, then, being the only 
substance present which is known to act as a poison in certain com- 
binations, was the only substance which could be reasonably sus- 
]>ected. Anybody who has read the original article will. 1 think, 
concede that in each case the disturbance was due lo something in 
the cloth. That the conclusion Ih.nt this something was a com- 
pound of chromium was correct. 1 have very good confirmatory evi- 
dence. A young man purchased a cheap pair of trousers, which be 
wore all summer without drawers, and ^%-i(hout perceptible injury. 
Becoming faded, he had them dyed a dark blue, and shortly after, 
resuming them under the same conditions as before, he was 
troubled by an outbreak on the skin of both legs, with irritation and 
inflammation of a ver^' inicn.se character, piirticulikrly on the inner 
side of the thighs and about the generative organs. Through the 
courtesy of his ph>?ician. I was enabled to make an examination 
and iwjuiry. which brought out the facwhat the dyer had used W- 
ehroni.ate of potassium. The young man had worn the trousers a 
whole summer without injury, but had suffered intensely from wear- 
ing them after they had been dyed with bichrvmiile. Would it, 
perhaps, be as aerucible to ascribe the symptoms to cellulose or 
keratin ? 

1 cannot sec the application of Mr. Glenn's calculation of (he 
loss in weight undergone in a week hy a small boy's suit, and of 
the probable amount inhaled by the wearer, unless he assumes 
that in the cases reported in my pajicr the jwison was "simply id- 
bated. In These two cases the clothing gave off large amounts of 
dust, much of which was convejcd to their mouths by wet fingers. 
Mr. Glctm's figures (that is. that a small l>o}'5 suit loses three 
hundred and forty milligrams in a week) can hardly be taken as a 
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liied standard, since the amflunt of lo&s wiU depend much on the 
parlicubr liind of cloth, and upon the activity and habii&afthe 
wearer ; and in such calculations it is to be considered thai small 
bo)-s occur in sevcra! siies. 

Mr Glenn's thcor)- of antidoies is in great measure correet, but 
it iniist be mncnibcrrd lh<it many so-called insolublrs tire soluble 
in the juices of the body. He goes on lo say. '■ Chromic 3cid is a 
very active osidiier. In contact with organic matter, it is quict:1y 
tcduced to chiumic oxide (a compound insoluble in any of the 
juices of the animal btxly). It is a deslroyrrof orgunic tiuues, 
therefore. The action of both normal and acid alkali chromates is 
similar to chromic acid. The)' destroy organic matter by oxidlain^^ 
It. chromic oMc being prccipiUled. . , . When such du»l (alls 
upon the mucous membrane, it is quickly reduced by the secretion 
it finds iticrc, and chromic oxide is precipitated. The membrane is 
not a I tacked." 

This tbeor)' of action is not the one which is held liy those who 
consider chromic acid and chromates true trritattt poisons, and as 
one of the iaitcr pcraona I am a^^aiii obliged lo dissent. I cannot 
agree with Mr. CIcnn as to the geneml effect or Ihc local re- 
actions. Wharton and SljlW {M^tticaf JurisprudcHef, 4lh ed. vol. 
ii.), qiioiinc .t case of poisoning by the liidinMiiatt^ of {lotassium, in 
which, among other s)inploms. suppres^on of urine occurred, re- 
mark, " 'I'he suppression of the ut^nc is piobably due to inDamma- 
lion of the lt!diir>-s produced by the chromic ocid." Faick iLckr' 
buili lierpracltsrktn Toxikolo^ie. 1 880) quotes a case where violent 
vomiting and intense abdominal pain occurred soon after the ap- 
plication of chromic acid lo a cancerous breast. The patient lay 
pulseless, with cold skin and cyanotic face, constantly vomiting, 
to all appearances like a case of Asiatic cholera. Death occurred 
after several hours. A similar hut non-fatal case is reported by 
Bnick. 

These aymptoins indicate absorption into the system, and not a 
mere local oxidation with precipitaiion of a harmless oxide. The 
3)'mptoms in most of ihc rcponcci cases of poisonm^ by chromic- 
acid compounds are very Mmibr to thtr above; and these ca«es of 
MoAelij{ and Bruck arc paiticuUrly valuable in that the prason was 
not swallowed, but absorbed from a broken surface. 

.Sjieaking of the deaths in Phi!aclel|)hia (ollowtng ihe ingestion 
of buns colored with chrome yclloiv, Mr. Gknn remarks, " No one 
familiar with the oxidizing action of chromic-acid sails, and accus- 
tomed III making combustions with lead chromaie, would find much 
difficulty in bcli^^■ing that the small quantity of lead chroroate taken 
by any one victim was reduced while in contiict with organic matter 
in the siamacb and inlesiines, chromic oxide p.issing out wull the 
dcjcets. and lead oxide being left to produce its cumulative effects." 
Again I c.innul agire with him. iind t think he would have no 
didiculty in linding many others who would refuse to believe that the 
poisonous effects of lead chromaie are always due to Ihc lead alone. 
Schuchardi says in MascMa's HanJbuch, " Chromaie of lead ap- 
pears (o act as a corrosii,* poison ; " and again, "Chromatc of lead 
appears lo aci more powerfully than the acetate." Whanon and 
Stills say, "Although this substance is insoluble in water, and 
under many circumstances in ihe stomadi and inlestmal Huids. 
sometimes it gives ri.se to acute poisoning o^h-ing to its clecomposi- 
tiot) after it enters the body. That such a decomposition does 
occur, and that the chromium may be absorbed, is shown by R. C. 
Smith {.Brit. Med. Joum.. 1883. p. 8), who reprietl a case in which 
chromic .ncid was detected in tbc muic : this was a case of pro- 
fessional poboning, the pi^b'ent bring employed in weaving yam 
col(>rc<l with chrome- yellow." I will biielly quote another case 
bcnringon this point, reportetl by I.«opold ( ViWMjaitrtsf/irt/t /Sr 
gtriikll. Medicin und offentl. SanilsSsaiestn. Ifctnd xvii. 29), 
Four pcrions tnga;;cd some days weaciiig blankets colored with 
lead chromatc were seized with symptoms of chronic Icad-poison- 
ing. During the work the yam gave off so much dusi, thai ihctr 
(aces anti hair were quite j-cllow. A two-weeks-old boy w.is kept 
in the same room, but was apparently prolected by a covering of 
while woollen cloth. Aftcrsevcn weeks thechlld became suddenly 
vcr\' sick. Among other symptoms, it had several yellow diar- 
rhtric discharges daily, with restlessness and frequent screaming. 
during which il dug iu bands under the pillows. At Mnrt it would 
drink, but refused food : later on, it drank with some effort, and on 



the day of its death swallowed with difficulty. The lips were dry, 
respiration quickened, and death came slowly. On chemical ex- 
iuninatiugi after the auto[isy. lead chromate was found in the respir- 
atory trad and a-nopliagus, showing that ihe cloth had not been a 
sufTicient protection. The rubber nipple which the child had Uied 
was found lo l>e free from <:hromatc. most probably because the 
dust which had adhered to it had been sucked off and swallowed. 
Amonjj the post-moncm appearances was a perforation of the wall 
of the stomach. The death of this child was caused by exhaustion 
following perforalion and softening of the stomach, brought on in 
consequence of swallowing chromatc of lead. Neither the syraf^ 
toms nor the posi-mortcm appearances could be ascribed to the m- 
iluencc of lead. Part of the chromaie in the body was doubtless 
decomposed, arid perforation followeil. I agree with Mr. Glean, 
that, "if dost from chrome-dyed yarn has any poisonous eBecM, 
weavers ought lo have some knoA'ledgc of it." 

Dr, Von Linsiow (.VierUlJa/irsukrffI /ar gtrfcMtl, Mtd, u, 
offeHll. SitHftaltuffsfn, Itand xxi. 6oi reports two deaths occurring 
in boys, aged respectively one and three-quarters and three and 
one-half years, who together ate sii small objects made to rrprt- 
senl bees, each piece conlaiiiiitg 0.0042 oi a centigram of chromatc 
of kad. Uoth were seized with Ihc same violent symptoms at th« 
same time, a few hours afterward. Among other symptoms may 
be metioned diarrh<ra, convulsions, stupor, great thirst, and difficult 
deglutition, The younger child died on the »ecojid, llie el<kron 
the fifth, day after sciiurc. Among other post-morlem apiwaranccs 
obsened in the elder child were dcstruciion of the mucous mem- 
brane of the stomach in several places, and ulceration, and perfora- 
tion of the duodenum. In Ijoth cases there was fatty defeneration 
of the liver. In the younger child there was no jH-iforaiioii, but the 
mucous membrane of the stomach was marked throughout with 
red points, and sliowed velvet-like, op.ique swelUrtg. The duodenal 
mucous membrane was pale, with occasional bloody piiints. Would 
anybody think of ascribing these sj-mptoms and po^-monem ap- 
pearances lo lead oxide ? 

In conclusion. I join Mr. Glenn in the hope thai Invesilgation into 
the subject of chrome-poisoning will not be allowed to die of neglect. 

Charles Harbiscton. M.D. 

Ch«Di. I>epl. llanr. Med. Scb., Auf. 11, 






Poison Fangs and Glands of the Mosquito. 

Thk general arT.-uigement of the mouth of Ihe female mosquito 
is well described by Dimmock on ' the moulh-parls of the /Mfi- 
Ura' The under lip is a large hain' tube. 1 millimetres lorig, (ipcn 
above, and serving as a sheath lor the piercing- apparatus, whilst it 
is itself ttrrminiiied by two sensitive labclla:. and by a central lancet- 
like ligulc, Wiiliin the structure of the sheath are a large nerve, a 
pair of longitudinal muscles and many oblique muscles, (wo laij[e 
Irache.T by which air can be adrntlted (so as to distend tbc organ 
as in Afusea). and long filiform tendons which arise at the base of 
the sheath .ind support the terminal labellac. 

The piercing-apparatus is enclosed during rest in a strong- pointed 
upper lip (/ii/rMM) which is grooved iriferiorly for ihcir reception, 
and which along with tht-m is received into the sheath-like under 
lip. Wilhin this labrum an: Ihc two ma.^ill%, lery sharp and 
barbed near the tip, .intl .able to play back and forward like saws : 
also two mandiblt^s, a fme viyliform hypopharj'nx, a delicate sheath 
for the front segment of the ce-sophagus, and the oesophagus itself. 
The last-named organ is received within the head intoasirong box- 
like phar>^lx. which is well supphed with muscles and is a suction 
organ. The pharynx draws in blood (and proh.ibly vegetable 
plasm), which il transmits by the long post -pharyngeal p.irt of tbc 
orsopbagus to the stomach lying in the abdomen of tbc insect. 

The poison-apparatus, which bitherto has been an unknown 
quantity, is connected with the two mandibles. Each mandible has 
a large funnel-shaped base, into which is inserted ibe end of a 
poison-duct. The thickened axis of the mandible is pierced by s 
line canal, which opens just below the sharp A\rtx. Tbc sUuctufe 
reminds one of a bee's sling, saving that it is duplicated. We can 
by pressure drive out some of the contents and observe them issu- 
ing at tbc sub-tcriiiinal orifice. It is probable that when the laaccls 
pierce an object tbi.i fang-like mcchani^^l may, by pressing on its 
base, autuinaiically discharge a pordon of the poison. The poison 
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seems by inflaming the tissues to detetmine a flow at hinod, and 
slso to prevent the caat:uUiian of blood or other protcid. (The 
blood subse<|u<!ntl^' «:oagulaies in the inost|uilo's stomach.) 

The poisrtn-doct rewmhlc* n trachea in bein^ iraiisvcmely itri- 
aied. but differs b)' ihc uniform diameter of its tubutc of alioiit ^ 
niicromilliii)etr«s, by the absence of fine ramificaiions and by the 
gn» thickness of its wall. The two ducts, proceeding one to each 
mandible, arise by the bilurcation of a common duct in the region 
of the neck below the oesophagus. Behind this the ditTiculty ordi&- 
section is eonaderable. a« the pans nre so small that thtry cannot 
be [ollowed with low microMopic power; they arc ^ruitly entan- 
gled among the Urge muscles, irachc*. and other furniture of the 
prolhorax. nnil ihey .ire easily lorn so as to be l»il to the search. 1 
hive succeeded, ho>vc%cr. by working back from the neck, in 
sprcadii^ out the enlite sysicm. The common duct arises from 
three pntihoracie gland-s, all sessile on its lower exiremity like the 
leaves <^ a trefoil, each supplied with a prccurrent ductki, the three 
ducttcis meeiinn at a point so as to form the comnKin duct. The 
j|tan<l!( are each about one-ihird of a millimeler in length and one- 
t\^cnty-fifth in diameter. The two lateral glands are of the usual 
sallvar>' kind common to insects. The central or aiygos gland is 
entirely different, scarcely lobcd, but being a mass of broMTi evenly 
distributed granules, with oil-like glubule^ inlcnningled. its ductule 
having liner walls thitn in the lateml glands. We may regard this 
as emphatically the poison-ifiand. but the intermingled products of 
all ihrec have their only outlet by ihc common duct, and thence by 
its two branches lo the mandibles, which ilicrrfore play Ihc p^rt of 
•poison-fangs.' 

Some tentative notes recenily given before the Araerion Associ- 
ation involved inaccuracies, which are here rectified and the worfi 
completed. Measurements given above arc from a small species 
which may perhaps be ideniiried by its masiLUrr palps being .is long 
as the maxillfT themselves. They seem to be ihc same for all the 
common species. G. MACLosmt. 

AOK-n. 

Rocltwood Meteorite. 

ABO(;t the middle of .March last there was found by Mr. EUhu 
1 land owned by Mr. W. B. Lenoir, eight .ind one-half 
TRockwood Furnace, CumberlamU-ouniy.Tenn.. several 
pieces of what has prwed to be a meteorite of very great interest, 
belonging to the rare class of sidcrolites, resembling In genera! ap- 
pearance the Atacama but differing very widely in the nature of the 
silicate. 

When first found it excited the curiosity of Mr. Humbree, snd, 
after much pounding with an axe. he succeeded in detaching sev- 
eral large pieces and many fragments without finding the large 
lump of silver in ii for which he was looking, the bright specks of 
nickclifcrous iron scattered through the mass having been mistaken 
by him for that metal. 

Three or four weeks later Mr. Lenoir, suspecting Ihc nature of 
the find, secured the whole of it (with the exception of some stnall 
pieces which had been given to Iriends), and forwarded samples to 
us for exaininution. Two or three weeks later, on the 3d of June. 
I visited RockwoKid. and bruughi the entire find away with me. 
with the exception of the small pieces .ilrcady mentioned; these 
have nearly all been gathered up since and are now in our pos- 
senion. 

The main mass is an irregular ellipsoid, with one side a little 
flattened, and noticeable by the almost entire absence of the usual 
pittings. whirh are present elsewhere on the surface. 

The three greatest dimensions arc 14} x 10 x 84 inches. The 
weight, which owing to the loss of some of the fragments oinnol be 
determined accurately, wai about 83 |>ounds. Three other smaller 
masses bring ihe weight of the entire find lo fully 100 pounds 
(proliahly two or three pounds more>, of which to Ihe present lime 
wc have secured 964 pounds. Specimens have been submitted to 
Prof. F. W. Clarke of the U. S, Nation.tl Museum for examination, 
and ver>' full analyses by Mr. J. E. Whitfield will be published as 
soon as the work is completed. The analyses thus far made show 
it to be in the main a siliciie of alumina, lime, magnesia, and fer- 
rous oxide. — prob.tbly in the fonii of anosthiie and augiie. with no 
olivine. Further anal}'scs arc being made to clear up this point. 



The iron grains contain 13 per cent of nickel, with a trace of cop- 
per, and. so far as examination has gone, seem to be di^lributrd 
through the mass quite e* enly ; one nodule of iron, however. h.is 
been observed which measuren ihree-ciuarti*rs of an inch in 'liam- 
ctcr, and cxhihiis the Widmannsiadiian figures very characteristic- 
ally on the etched surface. Other nodules of iron equally large 
will probably lie tru-t with by further cutting. Although the an- 
alysis shows an unusually large amount of chlorine present, decom- 
portion has only affected the surface and in the scams, and has 
been so little that the original black crust ts preserved over a con- 
siderable portion of it. 

This brings us to the interesting question of how long it could 
have been exposed to the action of the weather, .ind it vt possible 
some readers of Scientf can help us to determine that important 
point. 

In the Uie autumn of 1880. between five and six o'clock In the 
aftcntoon, a meteor was seen passing to the north-west over Mor- 
gan county, (jeargio. which "left a riensc trait, not ver)' wide, of 
light-catoT«d smoke, which could be seen for at least half an hour, 
and which gradually spread out thin and woolly, like ordinary 
smoke." A loud rei>ort. thought to be about three minutes after 
the passage of the meteor, was beard by persons who did not sec it, 
as well as by those who were fortunate cno^i^h to observe its Highl. 
It would be very interesting if a connection could be traced between 
ihis meieoT and the meteorite found in Tennessee. If they are the 
»ame. it would seem (hat it should have been seen and heard by 
different persons nW along the line. Any information on this sub- 
ject will be thankfully received. Edwiv E. Huu'ELI.. 

R«ehtu«r, X.V., Au||. ». 



SwiU-Millc. 

I MAVE read the dismission about * swill-milk ' recently published 
in Sf/tf^e with great interest, especially as I had thought the ua- 
healthineu of dist!Itcr>--slMps as food for animaln had been settled 
and agreed to fifty years ago. Will you permit me to cite an ex- 
perience of my own bearing on the question.* About fifty years 
ago, — 1 cannot give the precise date, — 1 worked in a * porlc- 
house ' one n-inter. during which 1 trimmed the hams of five hun- 
dred ' still-fed ' hogs. It Wits admitted by all hands that there was 
not a sound hog in the lot. But few uf them were well fattctl. al- 
though their appearance was good. It was not at all an uncommoa 
thing, m cutting i.'p a hog. to cut ihrou^ an abscess, varying in 
sin- from acherrytau half-pint ; tlie lai^eiit one being in the region 
of the kidneys. The kidneys and ' tenderloin.' which ties along the 
vertebra in the region of the kidneys, were invariably infested with 
kidney-woi^ms, and I have never had any desire lo eat tenderloin 
since. 

The testimony of all packers in that section of country — the 
Miami Valley — was that all still-led bogs were similarly diseased, 
though not generally so badly as thb lot. The meat was si)fi ami 
oily. — unlit lor barrel-|)«rk. 

Some years afterwards, upon my removal to this city, I called 
upon the butcher of whom I purchased my meat, who was an In- 
telligent man, and asked him if he found the Uvers of well-fatted 
cattle in a heahhy condition. His answer was no. that it was very 
rarely that the fiver of a wclUfatled beef was fit for human food, 
especially still-fed caillc. They, he asserted, were always diseased : 
and he added that he ne^■er bought still-fed caide unless they had 
been taken off slops and fiil on com some weeks before being^ 
killed. He asserted that he could distinguish between slUl-fed and 
corn-fed beef, after it was slaughtered, by the sight and touch. 

JOHS J. JANNEY. 
Cotantiiia, O., Aug:. i^ 



The Pronunciation of 'Arkansas.* 

It is really ciiaspcrating to be obliged to explain and apologiie 
ei'ety lime one pronounces this word correctly in intelligent New 
England circles, where the later and improper pronunciation was 
invented and has been established parasitic upon our ruMnenclaturc. 
Had not the Legislature of the State ollkially declared the Anal 
syllable to properly have the sound of s^k>, not s/iss, or had not the 
inhabitants, from earliest sctllcincnts, to say nothing cf the people 
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of LouisUna. of which Arkansas was once a pan, always pro- 
nounced il sirar. there would neverthdMs be no aulhority whatwcr 
for the curt anil .-\l)brevialcd Jaa wliich i& ifcncrally given. The 
wofeI n nn Mta-npi upnn ihc |)an of the tint French iiiis<>ionari«i of 
Marquette's lime to phonetically spell in trench lbs n:imc o( x tribe 
of Indians, and no Frenchman would ever pronounce (he combinA- 
tion of letters in the manner tnught by the New Enj^landers. The 
final r was and is silent, and the a hru the niual aw so coiitnion in 
many Frenchmen's speech. As for the old comparaiivisis, wha. re- 
gardless of the inconsisicncy ot English spdlirg, al^vays inquire. " If 
Arkansas is .Arkansaw, why ii not Kansas. Kansaw," they may be 
glad 10 leiirn ih.it Kansa« w.i* K&niuw, and early Anglo- American 
travellers so pronounced it. and even attempted lo spell it pho- 
netically in English, as cjn be seen in the report of Licuienant 
Long's expedition lo the Rocky Mouniains. 1819-1831. where the 
«<ord ia spelled Konsa — the nearest CQinbin.itiun of English letters 
that can approach the true French sound. 

But Arkansas is not the only French geographic term that has 
been sacrili(.-ed to the attempt ul New England lexicographers to 
create in thai region a standard pronunciation of the English. The 
word ehien. for instance, which was originally applied 10 the In- 
dians from their ayslein of police, I believe, an<] meant literally the 
• Dog Indians.' now graces the rivers, counties, cities, and moun- 
tain* of our maps as Cheyenne. — the most plausihle illustration of 
a Yankee phonetic-pronunciation of a Frcnch-spetleil word. 

'Arkansaw ' may be difficult to say. and may fall heavily upon our 
ears, but il is proper all the same, and the sooner • Arkansas ' is 
abolished the better lor out consUteocy. KOQT. T. HtLL. 

U. S. NaUoaal MuMuin, Au(. ». 



Diagnosis of a New Species of Thrush (Turdus ceI»nops sp. 
nov.) from Japan. 

DiagHMtt. — B.ick *muTnmy-l>rown' {^Riiigway^ s Nomenclalmrt 
cfC«hri.'^\.\\\. Fig. 10); breast and Flanks rufous lawny, tin- 
spolCcd : under wing-coverts gray : tail-feathers without white 
terminal spots : no light stripes about ihe eyes: second primary' 
shorter than fifth. Adult male with head and neck black. Wing 
about iro millimetres. 

Type. — United Slates National Museum, No. 111,665. 

Habitat. — ' The Seven Islands,' Idxu, Japan. 

During a recent visit to ■ The Seven Islands.' south of the Bay 
of Tokio. Mi, M. Namiye. of the Educational Museum, Tokio. 
among other interesting species, collected the thrush described 
above. Although nearest related to T. fkrysojaus. ihc male of the 
new species is easily distinguished iran\ all the forms belonging to 
the wme group by the intensely black color of the head, neck, 
outer portion of wing, nnd tail. "The female resembles more that of 
T. eAryiolam. but the back is browner, ihe tawny of the breast and 
flanks is deeper and more rufous, and the first (tenth, or rudi- 
maiiary) primary is longer. 

1 am under great obligations to Ihe authorities of the Tokio 
Educational Museum for the privilege of describing this interesting 
novelty. LeonhaRD Stejneger. 

Snilbton. Idh., WuhingMa, DX.. Au|. iI. 



Audubon's Grave. 

The letter from Mr. D. S. Manin. in Science of Aug, 5. interested 
me»'etj much, as it undoubtedly did every American naturalist; 
and there is protwbly no appeal that could be addressed to the 
naturalists of thU country which would meet with a more liberal 
response than for Ihc means to erect a fitting monument lo 
Audubon. 

But this appeal calls up another question in my mind, and, if at 
this distance I be correctly informed from what 1 have seen in the 
pms columns, is not the great cathedral, which is to cati some ten 
millions of money and to be erected in New Vurk City, on such a 
footing that there seems but little doubt that Ihe structure will 
eventually be completed ? And. further, if I read the words of 
Bishop Potter aright, is not the edifice when finished to be the 
•Westminster Abbey* of ihc United Slates? Surely it would seem 
that the time has arrived wh«Ti we should be able (o puint to some 
grand monument and say, within those walls repose the remfttns of 
America's great and honored dead. Such far-fcaching projects 



when perfected ever tend to naiionaliu us. and lo-day, as w« are all 
aware, the ashes of the tnily great men. men who have built up 
^Vmcrica'.s science, art. letters, and every calling which goes to 
make a n.ition great, are in many instances so oliMitjretyrc.itrd.that 
I ween it would test the memory of the best ot us lo recall the 
spots where we have placed them. 

Why not dc|x>sit the remains of our great naturalist. Audubon, 
in some perfectly secure vault for a few years longer, and then re- 
move them to their final resting place, lo ilieir crypt in the great 
Abbey which is to be built, and then will every naturalist in the 
United Si.ites proudly come forward with his share towards closing 
the entrance of such a tomb with a fitting monument. 

R, W. Shufeldt. 

Von WingBEc, K.H«., Auk- ». 



Increasing Danger of Tape-Worm. 

In the Texas grazing region, from which has sprung, within the 
last two decades, the entire stock of range cattle of the western 
states and territories, the beef tapeworm is a most common oc- 
currence. In fact, I do not believe I exaggerate when 1 aay that at 
least every fifth persnn is aflliricd. The cause of this is th.ii on 
open ranges the eggs of t.ipe-wonn arc most easily and widely dis- 
tributed, and hence the cattle more frequently become infested with 
c>'Sts. 5tall>fed callle, on the other hand, where the water is usu- 
ally less subject lo contamination, and the food cleaner, are oidy 
Seldom infected, and hence tape-worm was not so prevalent in re- 
gions where the latter were used. 

In the last few years, however, the shipment of range-caiile. by 
tneans of refrigerator cars, has become the chief beef supply of the 
East, .ind the <lanj;cr and freiiuency of t.ipe-worm greatly incrcised. 
Of course, no one ^ihotild slop the use of ivell-cooked meat on this 
account, but r.ire am! half-cooked meats can easily be avoided. 

R.T. H. 



Applied Optics, 

We are indebied to Prof. K, S, Heath of Birmingham. England, 
fen a good book in our language, that ai last gives us a theory, Ihe 
C&usuan, that can be used in the discussion of lenses as wc find 
them In telescopes. Heretofore, so far as I know. English writers 
have treated the imaginary case of lenses infinitely thin, and in 
practice have spoken in a vague manner of an optical centre. For 
a correct theory, one was obliged to recur to the memoir of Gauss, 
or to some of the tiernwn discussions of it. 

In Mr. Heath's bibliography of this subject I find no reference to 
the writings of Biot. to which Mr. C. W. Hill called my attemion 
some time ago. In his 'Asironomie Physique.' Biol devotes 540 
pages to optic.-il instruments, and he is so voluminous that it would 
require sume patience lo be sure of what he has done. I have the 
impression that he came near anticipating Gauss. Biot's first 
volume was published in 1841. Gauss read his memoir in Decem- 
ber, 1840, but il was nol published until 1843, A&APH Halu 

WuhlnglnD, Aug. 90. 



Queries. 

14. Ak Kki'iji-SION of Spabkows. — A curious thing hap- 
pened here a week ago to-day. About four o'clock in the afternoon, 
a flock of birds — hundreds apparently — Hew in circles round and 
round our house and garden, never settling. This continued for 
nearly an hour without a sound. Meantime our saucy sparrows 
disappeared, and have not yet returned. Our ircts, which at dawn 
and twilight resounded with their chattering, are now silent and 
deserted, I had an opportunity the ncKt morning of seeing closely . 
one of theanny of cxliqiaiion, — probably a deserter, for he was the 
only one left. I would describe the bird as about the size of the 
sparrow, very slender, with full black eye. tlark mouse-color, with a 
light, almost while, breast. This morning for the first lime since 
iheir expulsion cajtie three or lour of our native sparrows, but none 
nf the foreign residents. I am curious to know if this happened 
any where ebc. My place being lurge. I could not sec if my neigh- 
bors were visiied likewise, W, A- G. 

New Brichioa, &.I.. Aug. iS. 
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BOOK-NOTES. 

— D. C. Heath & Co. will publish. Aug. 
». the (olkrwinf books, of espemi intf resi 
to educators: •Noics on the Early Training 
o( Children.' by Mrs. Frank Malleson. third 
edition, a book (or mothers and kindcr- 
ganencrs ; ' Tfce English Language, its 
Cramimr, IMsjory, and Literature.' by Prof. 
J. M. D. Meiklejohn of the Univeraty of St. 
Andrews. Scotland ; • Mcissncr's Gernuin 
Granimar.' revised and rewritten by Prof. 
Edward S. Jn^-nes of South Carolin^i Cot- 

Mgc: ' Practical Lcisons in the Use of Eng- 
lillb.' for primary schools, hy Mary F, Hyde 
of the Nonn\.-il School, Albany. N.Y.: 'In- 
dustria) Instruction,' by Robert Seidel. iran-i- 
Ulcd by Margaret K. Smitli of the Oswego 
(N.\.) Normal School. 

^ The rerised edition ol 'Johnson's Uni- 
versal Cyclop<rdla.'wliich is now finished, h3» 
been carried forward by a car|>s of 33 editors 
and some Sjooo contributors. The woric is 
brought down lo May of this year. 

— Me^rs. v.. and F. X. Spon announce .as 
iiow ready " Food Adulteration and its Detec- 
tion,' by Jesse P. Ilaltershall. 

— In view of the centennial of the Ameri- 
can Constitution iti Scplcmber. special inter- 
est attaches to an article wluch will appear 
in Scri^ner's Magatiie (or thai nionlh, re- 
lating to ".An Unnulilhlied Draft of ,1 Na- 
tional Constitution by Kdmunil Kandolph, 
Found amonu the Papers of George Mfl»on, ' 
which recently came into the posscs-sion of 
Moncure D. Conway in the n)ur«c of hi* ex- 
tended researches while preparing n life of 



Randolph. This Interesting hittorical docu- 
ment shows what a strong anti-States Right 
sentiment existed among many of the fra- 
mcrft of the N.itional Constitution, even in 
the South. Light is thrown on ether inlcrcsl- 
iiig points of discusMon. A part of the docu- 
ment will be reproduced in fscsiniile. 



PnblkstlOM r«Miv«dai Editor's OIBce, Auf . is-M, 



Abbott. Helen C- DcS. Plut Aaalfib m an Anllcd 

ScieDci. PUaddDhia. The Aimkar. a ■ V-. 
AiwiK>ti, C. Tbc U*r(Sa of PraGu. Hew y«tk. Pui- 

niin. ■>! p. >9'. rjMBU. 
BowBt. r. 0.,«nj Vi^o, S H. A Cwin* of PT»«ie»l 

InittniiclKin In Uouny. Put II. UrTO|ib)nB~'l1>'t. 

lophyll.- t.ond^n. Mur^taillafi' 144 p. tb*. Ct.io. 

of lh« SAEihem Pon ion r4 the [>4mnion of Canadi, 

F.«l of itw lUKky Uaunukit. Mt>aut*l, "Diwtaa. 

61 p. 1'. gtctnn. 
£*&>« ID Kdrien Bil^tfik, Die, Ifiiniijtitft in eech^'g 

KarLen und loa IlluiiraiioDtn. LielcnuacD i. a, j. 

and 4. Vkhoii. HBTtleben. 4«p.> (L, SIBH- 4*. 
Gbikik. a. Ttie .*tccDerT ol Scoilaoil uewtdbConaec- 

txov, wi(>i life Phytic*! (teoleg^ tA e4. Ijiiulaii. 

MacmilUo. 4fl p. ■**, #).)■>• 
The Teirhint of Ceofinphy. Leodon. HwwiU 

bo. tat |i. 1*°. t* cenii. 
GcBHAitD, W. P. Prelimiairy Bapon oo i Syitem dt 

Sewage Diipoulai the Sun lloaiiBo^ihi< Aitluea 

lor the Inuoe it MIddlelown. N.Y. Athuy, Siile. 

IJli. HV 
HAnoox, A. C An luimductwii (a ihe Study •( Em. 

hrfoiaiB. FhiladalphiB. BlakiMon. }I<t p' f' S6. 
MATUBALnr** Lfkiin Haw tibnty. Vol. |. No. i, 

Aufuct, iKy. m. Ctaav Lavn. IIJ., Pop. Publ. 

Co. » P. »>•■ s w"fc 
Pili.iik:^ J. C- Biblugnphr of tb* Eakiiiio LanzuaGc. 

Wutmiiiiun. GweenBMBt. tit p. 1". 
U. & UuKKAU 0[ IfaviplioD. R«nnt Naril Pragma, 

JuiM. tttt. Waihuifioo, (;ov*roBi«»t. t«t p. i". 
U. S. GBau-CKU. 5<UT«y, Siilh Annual K«pon id, 

i3a4-<5. Waihington, Govtrnment. sfa p., pUlct 

aod vndpt, 4*. 
U. & HviMiOcaarHic OOco, No- &). TheWw Coail of 

Meiico and Cenml Amaiica. Wa^in|tan, Cot»i»> 

tiwot. IJ! p. 8*. 
U. S. NAtlAN^it MuHun, Pf«ee»din(i of ihe, ilM, 

Vol. IX. WaaUiVa. C>oiierDoi«ii[. tMf- f' 
WiUkN. E. Thf Cokpal Of KalualioB. Hew Vori, Tbt 

Aathor. up. ]t*. 



MAP-MAKING. 

All publishers or others de- 
siring to have maps made, 
either from relief plates or by 
lithograph, should write to us 
for estimates before placing 
their orders elsewhere. Any 
work entrusted to us will be 
carefully made under the super* 
vision of our geographical edit- 
or, Dr. Franz Boas. 

N. D. C. HODGES, 

Publisher of Science, 
47 Lafayette Place, 

New York. 
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FILL THIS OUT AND MAIL TO 

N. D. C. HODGES, 

47 Lafayette Place, New York. 
for which mail Science (or one year from 188 to 



Naiac. 
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* - eESTCR. MASS 



U WkatiliiKlnn tor kU IU wni'li <il nioiiiillnii (lIimiI- 
iDoiu — liy iboGov<)i'iin>e(it .Mv«iiiil* ivd-I KoiutruuoQt 
UltUlUtio. >>lr Uio I'ullmali raliu~e Cnr On.. Maaon A 
Hamlin UrtMi »>ii lliuioCii.. nad tiy Uioiu^udiof 
UrMi-cl— n miuiutnclurera oiiil uisoIiaiiIcb Uimuclinut 
IbB world, fur »11 Mail* at tttti- work. I'muuuiicuil 
STRONGEST ADIIEBTTEKyoWN-. floli] in Uu aann 
for iDBcbiiula* Mill amuaunt. aijil lu txitUua tot 
fanllj oa*. Ttar loM quatitllf miM bi>iMi>rii Jan.. 
ittO, aud Jau., ISftt, lu all iuuib of lAs wurld 
amouiiiMt 10 over %1 Nii.t.in)iii(nTi.n. BvMroaii'l 

SUl» uvnuint L«Pas4t'a madv «n4)i by RiissM 
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Mann'ft Reference Indexeii. 

It fira want lo l«^rn *9f thine iboui .ikv ttmftrr 
•md Uquiry. math fltcr (}"> «a» fai muniitc of onl i>[ 
amnr. lo Bt PICKflAK MaSM Wi.t>riH(.ii>«. [>,C. 

Tnntcripu Mid irinililiDna liifn|>h(d, ExpUaataf} 



QUSTAV E. STECHERT. 

Importer of ScitntiJU Boiiki anJ PttiedUaU. 
Branches : I^ipEig. Hi.>ai>ltal Str. 10 : Lon- 
don. 26 King William Str.. Strand. 

MAGAZINES AND REVIEWS!} 

Cum^jlctc t*\at ill ()ic l«ilini Maxuuia and Roim 
knd b»efc ninobtfi p( uvcml ihoutaitJ ^riodkab, Iix 

mI« ti. lu» nls. KulJ fitn of Xiitinr, eitlwr bounj 
Oiunbaunil. Of odd vnluiii« •nd numUn lUiniliti! ^ Siila- 
■cnpliinii ukeia on (ivi4*1>lc MnM fix lany periollical 

<ltb«( Amcrlc^an ur [aici^n. Addms 

THE AMFRICAN A«n FOREIGN MAGAZINE 

DEPOT. 17 »'V titwi. Sew York Cl«». 



ANEW MAGAZINE-THE SWISS 
|>v«,i(Ml to ■prvA^iaie » l"f **' PPnQQ 

to I1AKL.4A ti.- dai.i-ailj:v Prifulvuiuf I'm Ajru«l7 Aaw^ 

ftaUiW. ■Bdaaocwliiif '^ .VfrA-i' <> tt tbo cfficiiiniMt' 

•antatOTUIklnh-iTri-i."!! i..ri n."r.il" 

W.D.C.HOIKiKS.I'iTiii.iiani. _ ^ 

Mmti't) tliia Buaitia* t'i MtS^tKUi Flua, SnrTett. 



SCIENCE . 

THE GERTRUDE BABY SUIT. — A 

_ htW Anrr-MK-'n al ihi* liniili! and deilnbtf n(am 
• nil fat nrwly-bwn lafdAU* a4r4 bvLaft U* V1t«n9if«lf 
lulntiiult'l (or (be ald.4tyle nroeiiu to tryln|t lo the 

Eaticntc nr both mother laaij iihild, vaa pai1tU«hc4 tn 
\ni iiu<iD, N'o, 19. laiclhcr with ■ lupplcmcnt ol 
niitcmi. ftifn. u Moti. 

BABYHOOD PUBLISHING CO., 

} BwkBui ^1.. Nrv Vnrii. 



TILESTON S HOLLDIGSWORTH, 

64. Federal Street, Boston. 

Maiiuf>iLtur<T<of Fine Boak Papers for let- 
IcrprcuanH ml priniitif;. The ailcntinn of 

fuWiiheru and [irinicn iechUviI to o«r Ivoty 
'inisli (no gloM) paper. A liooii ia Mudi>'»i 
men, icflcctiiig nu ilairlittj; ([lair injuxiou* lo Ihe 
c>'ci. .\iitimvcil and uk(I bf ihe liesl educa- 
tional pubiinhert in the country. 
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ABODEFOH 



WHITL 
White to mave, and male in fo tr move*. 



No ulution )ia> yet be«i) received. 

m" 

Xt/tmcf Club-ntiw lin ooe lemlllaDcel. 

1 uiWt. 1 yt. 4 j.ja 

* ' 'i yr........ t.oo 

3 *- t yr. g.oo 

t •' t yt. D.oo 



tj.oo wjl! be paid Tor any Ulli^^aclnI7 pvctle 
capulle of b<\ag printed in black and while. 



The answer to pQule in U«l numbcT will be 
published next vreck. 



N. D. C. HODGES. 

47 Lafayetle Place, New Ywk. 
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THE CELEBRATED 

BANJO. 

lUanirfacturdd by John F. Strattor 
40 Maiden Lane. NEW YQHK. 



KtMSALL'S SATIN STRAIGHT 
CUT CIGARETTES. 

Tcoptc of relined ia«te who 
desire except ionalljr fine c>gai- 
cito *liutild ate only oar 
STRAIOIIT CUT. pat ap 
in Mlin (uuketi and boxes of 
lot. lot. }<M. and loo*. 
M FIRST PRIZB MEDALS. 

WM. S. KIMBALL & CO. 



The Week 

OCCUPIES a jiosition in Canadian 
joumalistn that tan be Bllcd on\y 
by a pcrtodira! abli* through its connec- 
tions to furnish littrarj- mailer of the 
higiiesl quality. It is the Organ of ihe 
beat thoui;ht of the country, containing 
van'trd and able discussions, fron a ihor- 
oughlv indejiendent stftnd|ioint, of po- 
litical, scientific, iheolngical, literary, 
and siicial questions l>y eminent Cana- 
dian tiTilt;rs Curreni events are care- 
fully brought into focus and impariially 
dealt with ; the chic/ articles on topics 
fif gcnrinl interest apoearing in the l>C8t 
English reviews and journals are pre- 
sented in ii comprehensive though 
abridged form; and special correspond- 
ents in London, Paris, Washington, and 
other centres furnish Irccjucnt Icittrr^ to 
its cohimns, Notices of local matters 
of importance, of musical and dramatic 
events, book reviews, art and literary 
notes, arc also regular features of The 
Wehk. 



One year - 
Eilfht moniht 
Fnu> miinlht 
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C. BLACKETT ROBINSON, Publisher, 

S Jordan St., Toronto, Canada. 

Sample copies frse on application. 
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Editorial ..... 

The sppolniment of Mr. G. Brawn C<hm)c u UailedSutct 
Fulr Ccin Ml ir lionet. — Scbixrl-EaKniiiialMMM. — Tbe Haknig 
ofCtXNl Koadf. 

Original Research in the American College 

H. W. Conn 

The Function and Conduct of Examinations 

£. A. HinsJuU ; Thomas J. Morgan ; //'. //. 
Payne ; Thomas At. BaUitt 

The Association of Official Agricultural 
Chemists ..... 

Alaska Letter 

Health Matters. 

Agftinii Be^Min'ii Ttentment 
Ch1)>rgroTBUB{ while Asleep . • 
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The Iliwaiiin IvUniU 

Thr Itotncuitoa 

Oiieii) of ilif EtLimo . 
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IMPORTANT AIDS TO TEACHERS. 



Calkins' From Blackboard to Books. | Manson's Blanks for Written Spelling. 



54 cents. 

A im»n tjuario cloih manual, illi!.!.. '■ .J'\*rf''C "I'lini 
direction! (or leaching lending, wiiU Baggi:s:ioni I ^''f'y&> "*"'*' 
{ihnnics. 

Standard Examination Paper. 

L'k^ ^hrvl«, ^jicciaily mtrd and prinlctl (oi farmal writtm tK- 
aminaiit>n». ti.ao per louibcels 

Standard Examination Books. 

Arran^!^ amt as ahuvr. Sample Jieni (or $ c«nls. 



The original blanks inlth iccipi licadinci, CMnplcic fur jmjt 
kind of wnlten spelling eieiciiea. NUMBEKfi Ost, TWO, 

TkKEK; and KontCnUir, ClXMRMTAKV, aad MoPKL. Kilher 

s<D( far cxainlnaiioti for s cents. 

Piper's Graded Seat- Work (.Arithmetic). 

Supplementing any .\ii lb Hectical wraik ; necvring notncM aad 
accunqr wlih the minimum labor o{ tcKhci. 

NtTuicx Qnx. J3 pp. pnckel, note cite. Practical pfoblems 
i'l Elc<ncntar7 Aitlhmctic. 

NliMHiK Two. 13 pp. packet, note «ire. A Taricijr o/ ab*inct 

Romber work, and fimlliar appiicaitoni of denominate Bunbera. 

jI $VHpU ef tithtw ttnt for ^ ttntf. 



WHITE'S INDUSTRIAL DRAWING REVISED. 



An immediate success. 



Already adopted in many cities. 



Write for particulars. 



OUR BRIEF DESCRIPTIVE UST SENT TO ANY ADDRESS ON REQUEST. 



IVISON, BLAKEMAN & CO., Publishers, 

753 and 755 Broadway, New York. 149 Wabash Avenue, Chicago. 
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SCIENCE. 



[Vol. X. No. 



"An Exceedingly Interesting and Valuable Work." 

FIRST STEPS 



IN 



SCIENTIFIC KNOWLEDGE. 

Seven Parts in one i6riin votiimc, or in Four Books as fnlliw^ : Book One, NiturdJ Historjr of 
Anin»ls ; BOok Two, I'Linis StAnc«, and Rocks ; Book Three, Physics and Chemistry; 
Book Four, Anatomy and Physiology. By Pal'l Bert. Revised *a6 Corrected by Prof. 
Wm- H. Greene. With 550 I Utist rations. Complete in one volume, idmo. Cloth, 75 cents; 
or in Kparaie volurrKS, 30 cents each. 



" So ■dnlnble > Utile book ti this nMii w«ll be nadc Ihe labjcct of a riitcoanc on iha irachUg of fLUnral IcnowkdEc: at it iM «•/ •/ ikt 
m4»t rrma»kiMt *Mb ntr writUm/ar tkiUrtn:' — flTm York Sitmf Jmmat. 

" It i* a minderlnllf lucid and ibaroagblf >j«icaulic pfMeatation of the dementi cl Icaawledee in the Mvcti departmnls naawd. It doo not 
silCKpf too mncb ia sn; one. b«l CKh it a rmMtkable exunple o( condcnutian wiihoui the wcHticc ^r dcnitin* or iLomwghneu.*' — CkifgB 
Timti. 

"Tb« book b nrUialjr tbc »o«t rcinackAbk cv«r wriltcB on Kicatific knoirtedcc foe chililrcn. It u piofiucly ''Xi'MaMitAJ' — Pitttkmrg 
CAivmuU- TrUfTviA . 

From C«l. FRANCIS W. PARKER, Principal of Cook County Nonntil School, Norni»I Park, HI. — "I'lnl Bm'i book ii reiy 



tfood- 
iry it. 



1( propetly uml, it »'iil aromc a gf^a' inicre»i in xrieccc. The icrwei gradn netd jut! mi:b a book, Mcuc leod me ~- copiei, *Im1 I 



From WM. H. MAXWELL. M.A., AsBodate Saperintcndcot of Public Instruction. BrooklfD, N.Y. — "It u. in fact, tbc fitst 
book I hare foand tlui reiwler* the Klcniilic icachinfi al iciencc poisibic Id cdmmoii icbooU," 



Worcester's 
Unabridged Quarto Dictionary? 



vTANDARDi 



EDITION OF 1887. 

ENLARGED BV THE AUDITION OF h 

NEW PKONOUNCING BIOGRAPHICAL DICTIONARY 

. OP NEARLY 13.000 PERSONAGES. AND A 

NEW PRONOUNCING GAZETTEER OF THE WORLD 

NOTINO AND LOCATING OVER lo.aaa PLACES. CONTAtNINO ALSO OVER ll.soa NBW 
WOKDS. RECENTLY ADDED. TOCKTHER WITH 

A TABLE OF 5,000 WORDS IN GENERAL USE WITH THEIR -SYNONYMES, 

ILLUSTRATED WITH WOOD-CUTS AND FULL PACE PLATES. 

THE NATIONAL STANDARD OF AMERICAN LITERATURE. 

Eveir edition of I.ione(el1aw, Holne^ Bryant, Irving, Whiitier, and nihcr eminent American autluni^ follows Woncslcr '* It tirocnU ibc 
IIMec of all gical Eagbib vrrilcis." Ii U the sBlhorily tiiht leading magiuinct and ncW'papen of the connliy sad o( the National Uepnrtineiit* 
at Wanliini-loB. 

Oliver Wendell Holnca aaji : " WoRcucraK't Dictionaty ba» cA&4t*ti>ly laiit on mj table Tor daily use, and Webster'* repoMd oa my 
■helve* for occaaioaal {>oniuliition." 

THE RECOGNIZED AUTHORITY ON PRONUNCIATION. 



^ORCRCTKa's Diction.iry {>n->cnU the aeetfUJ uugu of our bcM public '[>eal(i:», and bai b«en regarileil ai the itandnrd by our leading 
*, Kv»nMi, Snmni-T, Hiillii'v (-Isrlteld, Hilbrd anil olhen. Moti ilergyinen and lawyen o»e Wofcerter at auihoriljr c 



' on pronunciaiioti. 



WORCKSTKa'! 

oralon. 

From Hon Cbarlea Sumner.— "The bctt authotitj'." 

Prom Hon. Edward Everett.^"Ilb orthography atid proncndaliiMi repretent. ai fat as I am aware, the moft approved ougc or our 
languac^." 

From Hon. Jamca A. Garfield.— "The ino>[ reliable tlanilardanitiorily of the En^lbliUneutec as il it now wrilien and apoken." 

From Hon. Alexander H. Stephens.— "WoKcaaTKa** Dictronary ■■ the tiandard with roe." 



*t*F»r uUf ijf aii B9«kttiUn, n vill it taU ijr maU, IraMtffftiatiem /rtt, mi rteeifi cj frite. 



J. P. LIPPINCOTT COMPANY, Publishers, PliiladelpMa. 



FRIDAV. SEPTEMBER a, 1887. 



The AmilKABLE appoistmrnt by the President o( Mr. G. 
Bnnvn Gtxxlc ns CommisMonrr of Fish and Fisheries wns un- 
TMxuncod th» week. It meets al once the requiTements of an eXDct- 
ing officer and the ciccplional proviaon^ of the law ctc^iini; it. 
Profesftor Coode was iniimately acqiuinted with the meihods of 
CommiMioncr BjiirJ. whose scieniilic icJilaiiil knowledge he shared, 
and hU experience And atlainTnenls in practical fish cultiire and rn 
the science of ichihyoiogy make him easily first among thoscwhosc 
qualifications the F'residcnt has been called upon lo consider. But 
the (aci that ibe PtesWent has been abte lo neleci from amont; ihe 
civil officers of the Goveniincnt a known scienli^t, acquainted with 
the habits of food fishes, to scn-c in this imponant office without 
extra compensation. doe!> not retiiovc the absurdity of this special 
law, U Mr.Goode should die to-morrow ihere is absolutely no dvii 
officer of the United States qualified, under the term* of the act, to 
lake his place. The special law was passed when fish culture was 
in lis infancy, Conf^rcss was willing to risk the experiment, pro- 
VHled it was intru-iiecl ti> Ptufe^Kot Haird. and framed the law ac- 
cordingly. I'hc present provisions of the law have been outgrown. 
It fe an abstJitlity to ha\-e a Msh Commissioner receiving not as 
Commissioner but as AsMstaiit SccrctAry of the .Smithsonian a 
salary of $}0o 3 month, and .i;>{)oiniing and controlling a Deputy 
Fish Commissioner at a salary' of ^16 a month. Nor is there any 
reason why the Fish Commissioner should not be paid a salary 
commensurate with the imjiortancc of his office, and be exempted 
from discharj^ng the duties of two offices with the pay of one. 
These matters can be appropriately considered when the Senate is 
called upon to confirm the new Fish Commissioner. 

In WKlTlNt; of examinations a few weeks since, we mentioned 

the (act that we proposed to return lo the same subject later. It 

fives us pleasure this week to present to our readers the views of 

Gen. Thomas J. Morf;an of the Rliodc Island .State Mormal School, 

Prof. W. H. Payne of the University of .Michigan, Supt. Thomas 

M. B;illict uf Reading. Pcnn.. iuid Dr. B. A. llinsdAlc of Cleveland, 

on the function and conduct oC examinations. Too many of those 

who arc engaged in the profession of teaching look upon the 

^periodically recurring examination as supernatu rally ordained, and 

efore not to be .iltcred or questioned. For such persnrt). and 

for their pupilt, an eKaminaiiun U a dre.irv' rotiiine to be dreaded. 

tit b to be looked forward tu for months, and ' crammed ' for with 

lassiduity and perseverance. It is this aspect of examinations 

which is specially to be criticised and combated. The proper place 

and scope of examinations in any educational system must be de- 

Lterminccl and undcmtuod. They must lA-ork in hannony with 

Fvnlightennl inuruclion. and nut project a foreign and inharmonious 

clement into it. We trust that the present symposium will exercise 

a good ioHuence toward this end. 



Thk ouestion of a system of improved public roads is one so 
closely retaied to every material interest of the State as to place it 
properly among the moat important questions of public economy. 
The science of road making and mainCaimng, though neither ditfi> 
cult nor abstruse, is ncvcrihek-ss based on principles so well estab- 
lished and $0 unvarying in ihdr operation, as to render their thor- 
ough comprehension xn essi^ntial to success in securing and main- 
taining public roads, ni once eRicient and economical. whaMver the 



adminbtratirc system under which they are constructed. In othet 
countries the »u))erintaMlence of public highnay» is rcciigniied as 
an important and rcspooMble duty, and is usually assigned 10 spe- 
ctalty'irained. expert government engineers, while in the United 
StJitcs, where the greater mfltage makes the irconomy. if not the 
efficiency, of nuds even more important than abroad, tlic Stata 
depend (or this rtt-iponwble service on private citizens locally and 
temporarily appointr^l lo the duty, without h,ivinK provided lor 
them the technical instruction and training so ('SMnti.-d l« success 
under any system. In view of this state of affairs we Utke ptcamire 
in recording a move on the part of the Engineering Uepanment of 
\'anderbill University, which, under due restrictions, provides (or 
the proper instruction, free ol charge, of those who may wish to 
know enough engineering to make them the belter road-builders. 

ORIGINAL RESEARCH IN THE AMERICAN COLLEGE. 

Oi'R American colleges, with the exception of a few of the 
larger institutions, are unfortunately not places ol original research. 
It has hardly SL-cmed to have entered into the American idea of 
education that a colleKC, besides being a place o( iiutruction, should 
be the place for the origin of new knowledge. Of late years, how- 
ever, the influence of C.crman universities, and of some of the larger 
colleges in this country, has liccn creating the conviction that 
original mearch m some form is necessary for the life of our higher 
educational institutions. There are thus numerous indications that 
the future is to see our colleges more the home of new learning than 
they have been in the past. But while we are beginning to rcalixe 
bow greatly it is for the interest o( our colleges that research should 
be carried on within their wall*, the prospects are. that, until a 
complete change takes place in our system, such research will be 
confined to the instructors and graduates, and will not be shared in 
by the undergraduate student. Witli a few exceptional cases we 
find the attention of the undergraduate con6ncd to routine woric, 
and it is only after graduaiitin that he is allowed to specialize so f*r 
aslo take up original inv« ligation. Now, while iliis is due partly 
to lack of (.icilnics and opponunilies, partly to lack of requlMtc 
knowledge on the part of the instructor to direct such work, partly 
to the difficulty of selecting work which a young Bfudenl can do, 
am) partly to the universal disinclination to make new moves, it is 
at the wmc time largely due to a more wonhy reason than any of 
these. There are many instrocints in uur colleges, who have every 
facility for such work, who think it not wise to encourage it, even 
ihougli it would m.ikc the ptrsonal work of teaching a much more 
congenial one. It lies outside the scope of our coliege course. 
While, then, we may hope lo see a lime in the not distant future 
when our colleges shall be places of research, it is very doubtful] 
whether this research wiU ever be shared in by the unilergnirtuate; 
except in isolated cases. 

The reason (or this lies in the jwculiarly .American idea ol the 
scope of and necessity for what we call a liberal educition. and not 
in any failure to rceogntM the value of renearch. The value ol re- 
search as a incan.^ of education in stimulating the student is fully 
apprecialed. Il tends to counteract many evil tendencies of our 
collcgc-worl:. Routine courses in science as oidlnanly pursued are 
apt 10 become monotonous and tedious to the student, soon de- 
generating into mechanical work. With the experiments detailed 
for him in his text-book or laboratory dirMtions. Ihnr results cease to 
interest him, and a careless habit is .ilmo-tt sure to be fostered. His 
thought is hardly stimulated at all. but is rather curbed by the feel* 
ing that he is going over a path which hundreds have followed Iw- 
(ore, and that consequently his discovering any thing new is an im- 
possibility. It is indeed surprising to see what little thought is 
re(|uired, on the part of Ihe student, to go through some of our 
routine science courses. He Icams the text-book, mechanically 



no 



SCIENCE. 



[Vol. X. No. 339. 



pcrfomiB the expciiracnu. and rotes resulw, but the atnouni ol 
peniooal thought which is siimuUicd is KomtlimF* Infmiicsiinal. 
Now. since tht deiign o( our collej-e course is to make ihf thinking 
man. it is plain ihai soinclhing is needed lo offset these lendcncici, 
and some of our edumors would Anil this something in ori^nal re- 
search. That a bit of research will couniernci these evib in large 
rDcasurc tii ccnairi enough. When the studcnl is engaged in solv- 
ing iomc nevv pioblem. the whole aspect of his sturly i* changed. 
It K no longer tediouii .and dull, bui Interesiing and full o( life. A 
new world of thought is opened, and scientific method* o( thought 
and work become cngcn<lcreti. TnivelHiig a new road, the student 
is ever on the watch lor new (;icts and ihoiighH. Carelessness and 
mechanical labor ire no longer |>0SBihlc, for he soon ilisco«rs that 
his success dctiends upon the amount of care and thought that he 
puts into his work. In •>hon. original research soon docs away 
with the school-boy, and makes ihe student in us best sense. 

But while the I'^uc of this method ol study b apparent, it by no 
means IoIIowh that such a course is best for our college student. 
Mo»1 American in{^tr\jcttir« believe at present thai the evils resulting 
from such a course would more than counterbalance its adv.intagcs ; 
for it is plain enough that a course founded upon research will tend 
to make specialists, and nothing ebc ; and this is not the deti^n of 
our colleges. The American college is quite naturally compared 
with the German universities ; but (he comparison is an utterly 
false one, for the aim of the two is entirely different. The Ctcinian 
univeriity student is studying a spcciil course, for a special purpoje, 
and i& u>ually looking forward to government cmploymcnL The 
govemmcnl apptjlnis ministern. docior^. l.iwyers, teachers; and 
eighty per cent of the unitrrsiiy graduates obtain such employment 
after passing a rigid State examination. It is this exiiminalion and 
government cmplojment which serve as the inspiration of the 
student. The German Govcrnnipii has decided that a high etluca- 
tioD shall be the means of entrance into the upper circles of »ociety. 
For a Oennan who is not born noble, there is only one way 
of gaining an a).sncUtion with the upper cl.isses, and thai is by a 
univcrsiiy education and government employment. With such an 
inspiration. Germany could hardly help developing a high gr;ide of 
education .and early specialwaiion. Considered in the light of 
education alone, her system h.is certainly been the most successful 
ever insUictcd. But in this country the conditions are very dillcr- 
ern. and such an educational system is both irnpu«^ihle ^nd un- 
desirable. Our government has set no premium on cdiic.ttion, nor 
arc our piofev!>iiin;d men at all ilcpcndcnt upon the government for 
stKccss. They are deix*ndent directly upon the people, and ilicte- 
fore upon a hundred unforeseen pussiliilitie«. There are other ways 
of improving one's condition and rising in the estimation of society 
than by becoming professional men, for many other paths of life arc 
equally respected. We have no educated aristocracy, for we believe 
there are other good things besides learning. Our colleges have there- 
fore a broad function lo perform in meeting these conditions, They 
desire, not to make specialists, but lo train men. TKey do not dc- 
»irc to make minUters or doctor* or l.nwyer*. This is left lo pro- 
fessional schools, which therefore compare more nearly with Ihc 
German university. The college course is one which we think a 
student should have before beginning a special training, believing 
that such preparation will result in making butter profc-inional men, 
belter business men. and. above all. belter titi^rns. It i^ the gen- 
eral training of lower schools broadened and expanded. German 
university education tends to unfit men for any course of life outside 
their speciallics. and Cicrniany in lie^oming aUnned over the in- 
eieasing claims of educaiwl men who cannot obtain government em- 
ployment, and arc fit for nodiing else. The same is true of our pro- 
fessional schools and advanced courses in higher universities; for 
th^. too. 6t men for narrow courses in life. []ut the college tries 
to put men in a position where they are belter filted for any path in 
life, from farmer to statesman. The professional school tries to 
make the schoUu ; the college, to make the man. That our plan of 
education is not adapted to the production of thtr brgesi number ol 
giftnl scholars may be very true ; but that it is bcsi adapted to the 
needs and demands of our system of society and government is 
the firm belief of most American educators. 

Now. if wc recognize this as a worthy aim of our colleges, 
we shall understand why original research is not encouraged on 



the pan of undergraduaies. Wc tiear a constant demand in this. 
country for a hberal education, it a for this that our students go 
to college, for thts that the course it pl.inned. It is planned to oc- 
cupy four full years, with liitJc time left for outside work. Fonu- 
naicly. however, this idea has not been strong enough to oppose 
successfully the introduction of the elective system, fur this freedom 
of choice has fought its w-ay inlo all colleges. Our education has 
been vastly unprtn'ed by allowing the siudcni the privilege of devot- 
ing his energies toward a tine of studies congenial to him. This 
system of greater freedom is yearly wklenmg its >cope, arvd it b of 
course imjxtsaihle to tell where it will end ; but there n no reason 
for thinking it likely to gn l>c)'ond a broad freedom in eleclives. To 
lake another step, and introduce the earlier and narrower spec i a tiia- 
lion which would result from the encuuragi-mcnt of original re- 
search, would he to abandon completely our belief in the value of a 
liberal edueation : for the investigator becomes the specialist from 
the start, liis attention is withdrawn from other subjects, and, 
with the American's hurry to do something, he is almost sure to 
neglect completely all lines of learning except his own. We do not 
want our colleges to develop classes of men who arc good for nolh- 
iiig outside of one line. For (he general student, then, narrow 
specialisation is always injurious. Still further than this do our 
colleges go. insisting that even more should the student who aims 
at a special line of work Ixr cautioned against taking it up too 
quickly. The only time that he will ever gel for acquiring knowl- 
edge of other departments of knowledge Is during his college 
course ; for. as soon ai, he takc^ up his own, he will jiursuc it with 
an eagemes.^ which will hide all else. To begin lo spctiali/e early 
seems at first sight a gain in lime : but it is in reality an irreparable 
loss, for it is beginning to build without laying a sufhcieni founda- 
tion. To make the best sort of a scholar requires more than an ex- 
haustive knowledge of one thing : ii requires a broad knowledge of 
thought. It is quite common, therefore, to find our professors 
recommending their own students lo kcqi outside of their special* 
ties as long as possible. Practically, too. Is it important, for our 
educationni poshions demand it. Our institutions are not yet highly 
enough dUTcfcntialed tu offer work for very narrow specialists. Wc 
have many colleges and broad de])artment8. They want teachers 
in biology, and not in entomology ; ie.achers of physics, and not of 
electricity. In short, the dcmanrl in the country to-day is almost 
everywhere for broadly educated men, and not for the narrow 
students which are the inevitable result of early at lent ton to original 
research. The general training the colleges muNt give, all s|)ecuU 
Ir.aining heing reserved for tlie profrMiiinal schools and the universi- 
ties. It nur lollrgrs fill ihiu ileman^l. they will continue lo exert a 
powerful influence i but, if tlicy cease lo do so, the American 
college will disap]icar. and its place will be supplied by [jrofessional 
schools and universities. To convert our colleges into universities- 
is impossible, since our students have had no thorough training to 
start with, which corresponds to the German gymnasium. In at- 
tempting lo avoid the old plan of rigid courses, and by electives 
introduce more freedom for ihr student, our collies have vastly 
improved our system of education. Whether or not this idea, 
has been carried lo excess is still a matter of dispute, .as can be 
seen by comparing the views of the representatives of our two lead- 
ing colleges, Harvard and Vale, Rut the opinion would be almost 
unanimous ihac a system which enables the student to so devote 
himself to one subject that all others are lost sight of, belongs not 
to llie American college: it belongs lo the university or the pro- 
fessional school. At all events, our colleges al present arc planned 
to give the student a liberal education, and not a special training ; 
and for this purpose routine courses, and tiot original inx'estigalions. 
arc,-idci|ited. 

Fven with our elective systems in vogue, there are, as we have 
seen, two equally undesirable extremes. On the one hand, routine 
courses lend to degenerate Into mech;mical work and monotony, 
curb ori^nal thought, and generate carelessness. This is the 
most common fault of our Americin colleges. On the other hand, 
original rcacarth on the part of the young student encourages too 
early specialization. ,uid thus defe.ats the plan of a liberal education. 
This is not as common in Ihis country. But neither entreme is neces- 
sary : for a medium course is possible, which shall in a measure 
avoid the evils ol both extremes, and give the advantages of both 
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sjr&lems. Such a coutk we must regani as ihe niost promisinj: one 
for (he future. 

[)otibtleiu we shill alwnifs in«ct wiih undergmduale Mudents 
who arc cngsKcd in originAl rescuch, pcrlups in the (ulure more 
frequently than at present; for there arc certainly instances where 
such a.inethoiJ of instTuctiun is t>e&t. It miy be in the case of a 
Ktndcnt wbosc habits of carclcstncsa require tome measure for cor- 
rcciioa. or whose utter dependence upon teacher or icxt-book re- 
quires vigorous offset- It may be the student whose general 
ability is mKnifcsl. but whose interest in study h.is never hccn 
awakened : to him a problem of research may prove a lifelong 
blessing in rousing his slumbering energies. It may be the student 
who has dclermineii lo pumue »ontc special line of ScicntiiSc work, 
requiring no geneml learning, as that of an xnalytical citcmlM, or 
that of some of ihegovemmenl scientific staff: about all that can 
be said in this case is, the quicker one begins his work, the better. 
It ntay be the .Mudent who^c general (aiihfulness elsewhere makes 
it evident (hat he m:iy take up siKCi.il work in hit own choien line 
vrilhiiut detriment lo his general education ; or ii may be in other 
cases, where Ihcie seems to be a particular reason for il. But at 
inuit these inM.'incri wilt be few in number, and ^uch work cannot 
apply to the bulk of siiidrnis who take ftcience courses In our col- 
leges. Kor this larger class some sort of routine class-work b 
necessaT>' : and the question arises whether it is not pas.'iihlc to so 
arrange il .ts to .tvnid the evds which h.at-e been and :iiill are loo 
largely aitendant thereto. I'hat this is possible is proved by the 
fact that it is already done in many places. 

The methods of conducting the ordinary nmiine science courses 
in our collcgM al the prcsc-m time are ctlreinely varied, ranging all 
the way from sinnplc tc:(i-book recitations to plans which involve % 
large amount u( indeijendejit wi^rti on the part of ench student, 
Expcncnce seems lo warrant the statement that the nearer such 
work approaches the nature of original investigation for each stu- 
dent, the more successful it is In arousing his inteivst and stimu- 
lating bu thought. But how i« it poxsiblc to combine both plans ? 
In many places in this country we tind the adoption of plans 
adapted for this purgtose, and implying Ihe minimum amount of 
wh.1i we have called mtitinc work. In the first place, tcici-books 
arc cast aside, except as books of reference or as serving lo jpve de- 
tails. The student is thus made lo look directly lo his instructor 
for information. Tliit sysiem of lecturing or talking ha* been bor- 
rowed from Germany, where il ia the only method of instruction, 
-and is capable of yielding the most excellent or the most evil results, 
.according to the faculty of the lecturer. Where it is simply rcpe.at> 
ing verbally to the class the substance of some text-book, as it 
sometimes done, it is much worse than giving the text-book to Ihe 
siudent to ieam. But where the lecturer's wide knowledge of his 
subject enables him to collect nuttcrial from iiumcrDus sources, and 
he is able skJifuUy to arrange it in ^uch a way as to lead the student 
from one principle 10 another, it will give more true knowledge 
than nny Icxt-book. The chief reason is its Hexihility; but an 
equally imiMrtant consideration is that it enables the lecturer tt> in- 
troduce inferences and oonclusion.i. in ihe midst of the course, 
where ihev belong »-* drawn from the facts. He c»n p.is-i; from 
fact to inference, from inference lo theory, at will; and he is not 
obtiged to crowd all the principles of his science into an introduc- 
tion to the course, where they ^^-ill not be underMood, or at Ihe end 
of the course, when ihcy have lost [heir interest, one of which un- 
fortunate plans is considered necessary' In all text-books. To be 
sure. M-e find good students not uncommonly objecting to lectures. 
This is largely because they are Anxious for something to learn ; 
for such work ihey have been taught to do. They lind it difficult, 
however, to comprehend the meaning of a course which uses details 
only lor their signilicaiicci and aims at principles of science rather 
than detailed information. They know how to learn a lesson, for 
this they have been taught : hut ihey do not know how to think. 
In a large class in physiology, scarcely one (ailed to give the names 
of the microscopic layers of the retina, though not asked for them 
and distinctly told that they were of Irlile importance to remember. 
Out quite a number utterly (ailed to comprehend the significance of 
the c)'c as an optical instrument. The former was something to 
Ieam : the latter, something to think out. Of course, all students 
cannot be made to think ; but. while il is impossible .ilways to cor- 



rect this error of learning simply by rote, it is certain that the 
lecture system, when wisely conducted, lends to correct it. while 
tnct-hoolu tend to footer it. Il is vtry seldom that an instructor 
who has once tried the lecture sysicm gives it up, except formatters 
of detail. It helps to avoid old ruts^ an<l insures the instructor that 
for a time, at least, the studenu are thinking vigorously, a fact of 
which Ik can never be sure with the use of text-books. It is one 
of the imponam means of brtnging the student m coiiUCt with 
science itself rather than with second-barvd learning. 

Our saenvc courses are now almost universally accompanied by 
a certain amount of practical laboratory- work, snd here it is possi- 
ble lo enforce a great amount of independent observjiion and 
Uiought. Text-books, except in the form of a library of reference, 
can, if desired, be completely eliminated. A scries of experiments 
folhiwing 3 course laid down in a text-book is uf about the same 
value as experiments performed before the class, and not very 
much more ; for, with the details and results given tiim, the student 
usually is concerned only in performing (he cx|>erimenl «ucces»ful)y. 
and nut in thinking of its agnlftcancc. But under the direct super- 
vision of a wise instructor, each person's laboratory-work can be 
so pl3ni»ed as to force him to draw conclusions, and make hb own 
dtKceveries. He may be t»!<) little or much, as the cite may re- 
quire, but always just enough to set him on the track of seeing more 
(or himself. His experiments may be modified to suit emergencies. 
Kumerou.t minor problems may tie tei lor hi-i t-olunon. for which he 
has no answer, nor can find one e.iccpt by studying the experimenU, 
or as his instructor may be inclined to assist him. 

An illusiraiion or two may sen'e to make this more intelligible. 
.\ student studying biolog)- is given a 6i.W% *kull to examine, with 
the ^d of the instructor's directions, or some book of reference. 
After thoroughly mastering this, he is given in succession the skull 
ol a frog, an alligator, a tunle, a bird, and a series of mammals' 
slnills, beginning with the upunsum and ending with man. These 
he compares, in turn, with the fish's skull and with each other, 
using no books, but simply studmg the skulls, with here and there 
a hint from the instructor, as it may seem desirable. Such a com- 
parison can be complete<l with suflioent accurac>' in a few days, 
and proves invariably of interest to the siudent. By the lime it is 
completed, not only has he gained a good idea uf the vertebrate 
skull in such a way as lo remember it. but he has discovered for 
himself Ihe spirit of companuive morphology in such a way that il 
can never escape him. Or, again, he may be given a book or a 
lecture describing a lobttter. and given fur dissection, not a lobster, 
but a crab : or he may be given a few simple animals, and asked to 
arrange litem in what he would regard as natural groups- ThCM 
illustralions I have taken from the department with which I am 
most familiar, but there is no ditticulty in applying the same plan 
anywhere. There is an endless variety of such work, which »hall 
cuuipel the student to combine thought with the mechanical work 
of the laboratory. Nor does this pl.tii prove as slow as it would at 
first sight appear. .I'crhaps it is slow at lirst, but the rapidity in- 
creases with every advance. Work can be constantly varied from 
one subject to another to as to conduct the siudent over the whole 
ground desired. It can he varied with the individual: arvd, if there 
he ociVL.sional lectures accompanying the practical work, there is no 
ditliculiy in covering all the ground necessar)'. 

Such a course is simply the 'object method ' adapted to a larger 
3c.-de, and it has many advantages. It trains the observation, de- 
velops carefulness, stimulates original thought. It gives the student 
the elements of scienee. but in such a way that they rtie.in more to 
hhn than when obtained by any easier plan. It gives him ihc salis- 
facCiun of feeling that he is accomplishing something on his own 
part, but does not so distract ht.* attention as to injure his work 
elsewhere. It fits in with the requirements o( a gcncml course, and 
at the same time offers some of the advantages of the Ccnnan sys- 
tem of independence on the part of the student. It is the best sort 
of science for the general student, (or it gives him not only facts 
.and principles, but some understanding of scientific methods of 
thought .and observation, which is more valuable than the facts. It 
is the best method (or Ihe student who is to make the science his 
si)eclaUy ; for. while introducing him to the elements, it familiariies 
him with the spirit of scientilic investigation, and shows him that 
nature is the text-book from which he is to Ieam. 
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It is plain enough thAt there are serious pmctiral diHicullies in 
the way of such courses. The chief one is in the amount of time 
required from the insinictor for their successful iTianat{«"pni- I' 
nol only requires that the instructor should have » toin[)le[e ac- 
quiiintancc with hi.t lubjccl.but requires a. con&lant personal supcr- 
vuion and thought, constant variations with diffrreiit students, and 
requin-s that each instructor should plan his own ciiursp. A text- 
book ia impossible, (or it defeats its own end ; or, if one inslrudor 
should write a book (or his own class, it would be useless for others. 
Indeed, it ls hardly possible to have any dclinitc course; the aim 
being that e«.cli student should be brought in contact •n.-'wh the prin- 
ciples of nature as best suits his own ability, and not that the class 
as a whole should go over a regular course. Such work is by (ar 
the n»ost ditficult sort of teaching; and with the present small 
faculties of many of our rollegcr^i, and ihe inadequate training of 
many ot the professors, it is practically iinpoHHrblc. But happily the 
faculties arc (frowing larger, and nnorc and more attention i< bring 
|»i<l to selecting instructors titled for their departments by previous 
training. Fewer hours of recitation- work are demanded, and more 
lime is left (o our instructors for Ihouj^ht and personal teaching. In 
many places can be seen a constant growth of this personal con- 
tact of tnstractiir and student, and aa fast aa it grows wc see the 
routine work of ?Ia.<;scs replaced by the work of students as Indi- 
viduals. 

Along this line, (hen, wc may look for the future development of 
sciences in the American college. We may hope for an increase in 
tlie amount ol original investigations but this must come chiefly 
Irom the instructors and graduate students, and it will then serve 
as an intipiraiion to the college. We may look (or larger Labora- 
tories, more apparatus, and greater facilities (or practical work on 
the part of large classes of students: but this will be insufTicieni 
unless we see at the same lime an increase in the corps of instruct* 
ors. Our boards of instructors should be lar^ enough to make 
pos:dblc some personal supervision of the students, so th.it the in- 
dividual will not become swallowed up in ihe mass, and large 
enough to allow to the instructors some time for research, by which 
mrans alone they can keep apace with the limes. The grrat demand 
of higher education in this caunir>- Is. therefore, not for more col- 
leges or more buildings, but for more money devoted to instruction. 

H. W. Conn. 



THE FUNCTION AND CONDUCT OF EXAMINATIONS. 

Thk profcAsora of a German university do not assign the student 
lessons, or require him Ui hear lectures. When the time comes to 
grant or refuse him the degrre, their sole sources of information as 
to his fitness lu receive it are, the thesis thai he hands tn. and the 
examination to which he is subjected. As respects time, this is a 
system of unlimited election. Thai it develops splendid qualities in 
the student ; that it is vcr>' grateful to young men who love freedom 
and hate task-work ; and that, together with the other features of 
(he [ierman system, it produces; scholars eminent in every branch 
of scholarship, — arc well-known facts. In a German university, 
stated work is at a minimum, and the cxaminatioD at a nutximum. 
as a lest of prortciency. 

At the opposite end of the scale are the primary schools, in the 
striitesi sense o( that term. Here no election of work or time can 
be allowed beyond what cKtra-school conditions call for. • Cut- 
ting' is absolutely inadmii^sible. The teacher c-mnoi wiit until 
the end of the term or month, or even day. to discover what 
the pupil knows : he must prescribe work every day. and. at the 
beginning, ever>' hour, and then sec that the work is done. This is 
a masimum of lesson, and a minimum u( cxAminatiun. 

So far, all is plain and easy. Bui the moment that we enter the 
grades of school-work lying between these extremes, we meet a 
wide difference of i>|>inion, and encounter serious practical dilficul- 
ties. Ucrv Germany has nothing to tc.icli us. The mctho<l of the 
primary school is then continued to ihe end of the gymnasium 
course, when the student plunges at once into the fullest university 
libcriy. The proper end Ls. rather, progressively to lift the pupil 
above ilie task-work level, to give him freedom, and to make him 
mII- reliant. Two opposite tendencies ar« now very observable in 
the United Sutes : — 



1 . A considerable number of colleges are allowing » limited elec- 
tion of lime. This mc-.ms, if a proper regimen is maintained, less 
dependence upon the daily recitation, and more dependence upon 
the examination. 

2. In the intermediate public-school grades there is a diminishing 
dependence upon the examination, and an increasing dependence 
upon the daily work, particularly when the time comes to make the 
promotions : in fact, tlit» tendency is declaring itself all along 
the public-school line. 

These tendencies are both good ; something of the freedom and 
enthu-sia^m o( the university is finding its way into the college: 
and theti- is a manifest slackening of the high public-school tension 
of a few ycar« ago, that was hmught nl>out by the abuse of ex- 
aminations. Good results may be cxjicctcd from both these move- 
ments. 

The adjuf;tment nf requirement and election. o( stated lessons 
and examinations, above the primary grades and below the college, 
or possibly the university, is a problem that cvrr>- teacher and 
superintendent will be called upon to solve anew. The elements 
will vary, and no fonnula can be given. The solution in a given 
case will depend upon the facts that condition the home, the 
school, and even the individual pupil. It is often urged against 
cx.imin.itions that they promote cramming. Teachers who have to 
solve this problem will do well to remember that they also tend to 
prevent cramming. Pupils cram for the daily recitation as well as 
for the examination ; and as the daily recitation tends to check 
cramming for the one purpose, so the examination tends to check tt 
for the other purpose. B. A. HissdalE. 

I AM asked lo write a vci>' brief article on the function and con- 
duct of etaminations. By exammations is meant a formal set of 
questions ansvtered in writing. Among the useful purposes which 
can be subserved by such tests are the following ; — 

I . Tbc>- may ser>e as a stimulus or incentive to study. Students 
who know that at some period of iheir work tbey will be required 
to give written answers to questions based on the work done are 
likely lo be more altentive, industrious, and interested in their 
work. 

3. They encourage thoroughness. Those who prepare for an 
oral recitation may depend upon chance, or artifice, or favoritism, to 
help them through ; but a searching examination. cidUng for exact 
written statements, is another matter, and demands better prepara- 
tion. 

3. They afford an opportunity, in some instances, for a review ot. 
the whole subject passed over during the tcnn. 

4. They are often valuable as an exercise in English composition, 
calling >LS they do for clear, concise, comprehensive statements, 

5. They are a revelation to the pupils of their own ability and at- 
tainments, as well as ot their weakness and defectti. 

6. They call for concentration of mind, sustained mental effort, 
and a ready use of one's resources, which is a valuabic education^ 
discipline. 

7. They reveal to the teacher the result* of his teaching, the fail- 
ure or success of his mci[it>ds. and thus aAord an opportunity 
of modifying his work when necessary. 

8. The tabulated results of a series o( examinations, extending 
through several months or years, iiuliiuitc with considerable cer- 
tainty the student's trend of mind, habits of study, and scholarly 
development. These resuhs arc specially valuable to parents in de- 
ciding what is best for their children. 

9. The results are helpful to superintendents and others in 
forming an opinion of Ihe progress of the pupils, and the work of 
the teacher. 

la They give lo schotil*work a kind of dignity, increase the 
student's self-respect, and impart to the teacher's mind a judicial 
habit, freeing him (roiiithe great tendency lo judge of hi.i pupils 
by sentimental regard r.ithcr than by a critical judgment. 

With these end^i in vin,v, how sliall the examinations be coi^ 
ducted ? 

I. They should be an ordinary, and not an extraordinary, part of 
school machinery. II they are held only at the close of a term, or 
at the conclusion of a study, the students should be prepared for 
them by the character oif the daily recitation, and by occasional 
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written recitations, axxl 'tots,' which resemble the written cxamn 
nations^ but xre less severe. 

a. Ttw |)UTpcn«3nd mMhocl of the etaminaiion t^hould be fully 
explained to the pupils, and ihctr mistakes and failures «houtd be 
pointed out. 

3. The questions iM itbauM be .idapted to the age and abilitf of 
the piipiU. easy enough ta tncovnge them to attempt all, and 
difiicull enough to call for ihdr best cilforls ; should pertain to the 
work actually done: should be explicit, concise, logical, and caU 
for thought and a mi«ter^' of principles, as well as (or niemon*. 

4. Too much importance should not be attached to the results. 
They should be reckoned as only one clement, among se»-cral, in 
detennining the standing of the studeni, and his 6iness for promo- 
tion or graduation. Tlicy should nc^-er be maicle the basis ol rank- 
ing, or the sole ground of promotion. 

5. They should alu-ays be regarded and treated as (imply one 
means or device in the process of educaUon, and should rte^-er be 
treated as if ihc)' were the goal to be gained. They are a ineaiu, 
and not an end. 

6. They should not be so s*Terc or prolonged as to overtas the 
studcnls' powers, should be conducicd with absolute fairness and 
impartiality, as well us with good sense in regard to time, place, 
and circiimsiances, and proper allowance should be made for any 
exceptional circumstances, such as illness on the pan of the stu- 
dent. The " final ' examination should be held long enough before 
the clote of the term to allow the teacher to make the profier use 
of the rrsult» before the class separates. 

Thomas J. MobgaS'. 

Im the current diseuMtons on the use .tnd the Abuse of examina- 
tions, it seems frequently to be assumed ih^i their one great pur- 
pose is to test, — to furnish a basis for estimating the pupil's 
knowledge and ability, and the ie.icher'a skill and success in in- 
struction. If this were really the only purpose they sen'c, it would 
be easy to justify them, notwithstanding the fact (hat some evils 
undoubtedly flow from thera. These tvtts do not exist in examina- 
tioris fitr se, but arc faults of administration; and. if a teacher 
proposes to abolish ihcm on ihc ground ihai ihcy encourage im- 
morality, he uiteis an indiciment of his own professional skilL 

But admit, with cert^un cjclrcmist*. that examinations have no 
justiliuble use as le^ts; that, for example, a pupil's fitness for pro- 
motion, or for learning a subject, is best determined by the teacher's 
personal knowledge, without any formal test : even then the exami- 
nation can hold its gn>und, regarded either as a muti^x or as a 
discipline. 

I feel sure that my experience in the management of public 
schools has taught me that the inldlectuaJ tone of a school caniiM 
be kept at the proper pitch liy any other motive. Even the best ol 
pupils need to feel that ihey must study with a view to rendering a 
formal account of their opportunities. Here, again, the stress may 
be loo great : but this b simply a fault of administration, which is 
a direct reflection on professional skill. 

But leaving ai^jo the motive power and value of examinations out of 
account, they have a third and adequate defence in the fact that they 
afford a discipline of incomparable (lualiiy. The ability to render a 
clear, exact, and comprehensive account of what we know on a given 
subject, under some stress, or in view ol something important de- 
pending on the result, is an endowment of supreme importance; 
and 1 know of no instrument for this purpose save a jud^ious ex- 
amination. 

As it seems to me, the only debatable question in the case is that 
of use and abuse : it is simply a matter of adminisi radon. 

W. H. Pwvz. 

The purpose of all education must be the developmeni ol 
thought and character in the widest sense ol these terms. — " the 
generation hf power." 

Examinations are of use only in so far as they are in harmony 
with this general purpose. They arc a great power tor good or 
evU : they may be iivade a bleuing or a curse to schooK. An ex* 
amination ol pupiU conducted by a supervising officer should have 
a threefold aim ; — 

First, It should be made a tcsi as far as the pupils are concerned. 
Right here comes the danger of all examinations. What shall the 



test be > Quantity of knowledge ? Then ' crBrnmlng ' will be the 
inevitable result ; and the superintendent wbo thus plants ihoms 
and thistles has no right to expect them to brmg forth grapes and 
figs. 

The ex.iminaiinn must lest power, and not mere quantity of 
knowletlgf. — (lower to do intellectual work. As all food that is 
Cfllen is not converted into physical force. »« all knowledge acfjuired 
b rwt converted into mental jxwcr. The test-question in the 
former case is. not " How much have you devoured ?" nor even 
'■ How much do >'oo weigh > "' but " How much can you lilt ? "" So 
in the Latter case it must l>c, iMit " Kow much do you remember ? " 
but " How much can you do? " 

The examination, therefore, should not require a nvere reproduc- 
tion of what the pupil has teamed, but it should test his power of 
dealing with new questions and problems closely allied tn principle 
to those which he has studied. 

Secondly, It should stimulate the pupil to work in right lines! 
The pupil will work for the examination, and it is right that he 
should. If by working lor ii his work is wTong. the fault lies with 
the examiner and the examination. A .hu peri n lend en I has it in his 
power in thisw.ty tu direct, in a large mcitsure. the study of all the 
pupils in hix tcboolK. 

Thirdly, It should test the character of the leaching, and should 
direct the work of the teacher. The teacher, like the pupil, will 
work for tlie examination to a very targe extent. That which is 
made the chief test in the examination will he the motive of work 
with both teacher and pupil. 

The examination is therefore a powerful lever, in the hands of a 
competent superintendent. lo force school-work into right lines. 

Thomas M. Ballict. 

THE ASSOCIATION OF OFFICIAL AGRtCULTURAL 
CHEMISTS. 

The fourth annual meeting of this Association wa* held in the 
Library of the Department of Agriculture. Washington, brginning 
Aug. 16, anil lasting three days. The president. Dr. E. H. Jenkins 
of Connecticut, in his opening address, congratulated the Associa- 
tion on the success which had attended its efforts in securing the 
adoption of uniform methods for the anatpis of (ertilirers. He 
abo recommended that the Constitution of the Association be 
amended so as to include chembts of agricultural colleges, and all 
ofhcial chemists having control of ferlilttcrs. dairy prwlucls, and 
3grirultur»l pTCHlucts in general. 

The first business of the session, after listening to the President's 
address, was the reception of the report of the committee on fod- 
ders and fccding-stufls. of which Prof. G. C. Caldwell of Cornell 
was chairman. The committee had sent out a number of samples 
of fodders and Iccding-stuSs for comparative analysis, and the re- 
sults obtained were presented. They showed that in the same 
sample widely different resulu were obtained by different analysu. 
These variations showed the necessity of adopting a strictly uruform 
method of ana]>'5is. Such a scheme was reported by the committee, 
anil, after discussion and amendment by the Association.wa$ adopt- 
ed to be used by all analysts connected with the Association during 
the coming year. 

The report of the committee on dairy products was presented by 
Dr. II. W, Wiley of Washington. The committee had sent out 
various samples of butters and l)utlcr-^uI)slilutes for examination 
by members of the Association. The tabulation of the analyses, as 
in the preceding cases, showed uide variations in many parttculani. 
After discussion and atuendmenl. the following mcllKid of analysts 
for butter and irulk was adopietl. For butter, iwellminar)- ciami- 
nation with polarized light and sclenile plate was recommended, 
while it was stated that the lucltin]; of butters and butter-subslHutcs, 
and their subsequent examination after cooling by polariircd light, 
appeared to have no value as means of quahiatively sorting butters 
and butter- substitutes. The method of delennining the specific 
gravity of the butler-fat at 40** C. in a picnometcr. was adopted. 
For Reichert's method, the taponificalion is to be made in the flask 
to be used subsequently in the di«tillaiion, saturated solution of 
potash with a small amount of alcohol to be used, and the fat-acids 
subsequently to be freed bj' phosphoric instead of sulphuric acid. 
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For ihe estimation of fat in milk the Adam's method b recom- 
mended, rU., absorption »( itie milk by bibulous paper. Arfing. and 
tttnetittn wiih etKer. As altem.ite methods the procedure of Morse 
and Piggot or the Uaocrite may be used. In the method of Morse 
Ihe milk is dried by ircaiment with anhydrous sulphate of vopper, 
imd the fat extracted with light petroleum. Afterwards it is esti- 
mated volumctiically by saponificaiioii with standard alkali. In the 
method bj Ihe lactocnie ilic fat is separated in afentritugal machine, 
revolving at the rate o( 7,000 turns per minute, the milk being i>rc- 
viously treated with an equal volume of s mixture of i part sulphuric 
VLn6 30 parts acetic acid. 

The method for an.ilysis of fertilizers, whh a few slight ch.-uige». 
remains ;is last year. The most important contribution in this mat- 
ter was from Prof, M. A. Scovcl of Kentucky, who showed that 
(ertiliiers containing nitrates could be treated by the Kjeldahl pro- 
cess, if the sulphuric acid used in digcsiiora cundined a certain por- 
tion of salycilic acid. By this means the total nttroKcn existing in 
the three forms CAn be determined by an cxircmcly simple and 
' easy process. 

The meeting w.ts lart^ely attended and full of practical interest 
from bejpnning to end. Two new coniinittees. vit.. one on fcr- 
mtnlcil liquors and the other on sugar analviia, were agipoinied. 

The lollowing are the officers and committees for the coming 
year : President, Dr. P. E. Chaial ; Vice-President. Dr. W. J. Gos- 
coyne ; Secretary, .\lr. Clifford Richardson ; Members of Executive 
Committee. Dr. E, H. Jenkins. Prof. J. A. Myers ; Committees, on 
phosphoric acid, W. J. Gascoync, N. W. Lord. \V. E. Moses: on 
nitrogen, M. A, Scovel, N. T. Lupion, \Vm. McMunric ; on pfliash. 
J. A. Myer*, Wm. Fre.ir, E. H. Jenkins ; on feeding- stuffs, C C. 
Caldwell. W, H. Jordan, Clifford Rithardson ; on dairy products, 
H, \V. Wiley, S M, Babcock, H. F. Annsby ; on fermented liquors. 
W. B. Rising, C. A, Crampton, G. F. Fellows; on sugar analysis, 
W. C, Stubba. N. T. Lupton. H. W. Wiley. 



ALASKA LETTER. 

ll'li^XElUSC that so little is Icnown in the United Slates about 
It KftB been a possession of our government for twenty 
years, and even now interest in it i^ only beginning lu be developed. 
Yet in il we have l>y far the moii remarkable of all our territories. 
Its area is not less than 600,000 (»|uare miles, or one-tifth uf that of 
the United States pixipcr. It is equal in extent to all the New Eng- 
land states, all the middle siatc<), Ohio. Indi^ina, Mtdiigan, the Vir- 
ginias. Ihe Carolina^ Tennessee, Kentucky, and rk1ii»is<iippi. Sitka 
is as far from the parallel of the extreme western boundary of Alas- 
ka as it is from the parallel of Eastport. Me. The present govemoir 
of Ihe territory esiim.ites its jiopulation to be 3$.36i, including 
whites, Creoles, and r.iIivcs. Of thiN number, to,6oo, including 
3,100 whites, dwell in south-easlcm Alaska, the part accessible 10 
tourists. 

The native race of souih-easiem Alaska is the Thiinkct, The 
ThIinkeU are Sm superior, intellectually and industrially, to the 
Nonli American Indian. Tliey are variously said to be of Asi.itic 
and Altec origin, but the majority of observers believe them to be 
related to tlic Chinese. They arc skilful workers in wood and 
meiaU, shrewd traders, and very amenable to civiliiing influences. 

The climate of south-eastern Alaska is any thing but Aretie, 
The obscrvatiuns of Sergeant John J. McLean of the Signal Scnicc 
at ^ika, for the year ending Aug. 31. 1886, showed an average 
temjKiature of 44''.S F. The maximum was 73*, reached both in 
July and .August, and the minimum 4", reached in January-. The 
rainfall is very heavy, often being more ihiin too inches per annum. 

Alaska's resources are timber, mining, furs, and fisheries, but as 
they are only just being measured, it is useless to quote figures con- 
cerning them. 

The trip to Wrangell, Juneau. Sitka, and the great glaciers of 
soul h-ea.^ tern Alaska is now easily and quickly made by frequent 
steamers from the Pugct Sound ports. During the summer season 
there are weekly sailings, and the fastest steamer makes the round 
trip from Tacoma, W.T., in eleven days. Travellers should pro- 
vide themselves with warm clothing, for it will be needed during 
the entire trip. Rubber boots or overshoes, a rubber coat, nnd a 
stout pair of walktng.boots are desirable. The last -men cloned are 



necessary for climbing on the Davidson and Muir glaciers, and the 
ruliber iinicles are a protection against the wet weather. 

For maps of the coast, the liritiJih Coast Survey maps are to be 
reeommended, and the 'Coast Fitot ' is a most valuable aid in de- 
termining the various peaks, glaciers, and channels. Though 
numerous books on Alaska have been lssucd.no one of them b 
satisfactory. Lieutenant Schwatka's book does not treat of south- 
eastern Alaska, and those that profess to do so arc superficial and 
inexact. Hubert Howe Bancroft's 'History of Alaska' b impor- 
tant, but far from saiislaclory. 

Adequate educational proviaivn for the nalix-e and white children 
has yet to made. The Thtinkets show great alMlily in industrial 
work, and it i^ a (source of great saiisCaction to bear that an organ- 
ijtcd course of industrial training is to be put in ojxralion in the 
Sitka school at once. In the 'Circular of Information' of the 
Bureau of Education kn»wn an No. 2. 1 SSa will be found an inter- 
esting p,-iper on ' The Neglect of Kducation in Alaska.' IJ, N. 

Sitks, Alaaka. Aug. i. 

HEALTH MATTERS. 

AGAINST BergEON's Treatment,— Dr. Townsend and Dr. 
Henncssy report, in the AWany Medkal Annali. nine coses of 
phthisis treated by gaxeous enem.ita, after liergenn's method. The 
reporters say that these cases, though few in number and some- 
what incomplete, arc deemed worthy of publication, as showing 
that this method of treatment seems as much of a failure in this 
dreaded malady as are ethers equally highly advocated at the pres- 
ent day. Besides these cases, four oihcrs have come under the 
observation of the writers, in three of which they personally suiter- 
intended Ihe administration of the gaseous cneinata, llie fourth 
being seen only once in consul t,it ion. but ihc records of which were 
accurately kept by the aiiending physician. With reference to all 
these cases, it is stated that after a fair tri.il of from two to four 
weeks It was deemed expedient and proper that it Ik discontinued 
for the two foHowing re.xsons : firet, it (lid no peimanenl —^ in- 
deed it might almost safely be said not even transient — good; 
while, second, it was most disagreeable and annoying to the pa- 
tients, who gcner.illy were the first to suggest, or even beg for, its 
wiihdr.iwal. 

Chi.<)K()F»kmiko WKI1.E A.«LEEP. -~ In the August number of 
the Nfj} OrU-iHs Afedual and Su-gieat Journal is an editorial 
comment on ihc subject of chloroforming persons while asleep. 
The editor says that there are several points relating to tlie physio- 
logical action of chloroform which have an Important hearing on 
the question. The condition of health and the age ol the person 
arc matters to be considered in regard to the possibility of chloro- 
forming people while asleep. To adults in perfect health chtoecw 
form is a decided cerebral stimulant, and il may be slated as a 
rule, to which the exceptions are exceedingly rare, that healthy 
adulis cannot be chloroformed while asleep, unless their sleep has 
been induced by exhaustion or hypnotic agents. Weakly adults 
and children take clibroforni with less rcsisl;incc. as ihc stimulant 
effect on the cerebrum is less in degree and ^horier in duration. 
Weakly adults and thote acutely exhausle<l bv disease or injury 
may be chloroformed during sleep. Children may also be chloro- 
formed while asleep, and especially if they .ire depressed on any 
account. The editor recenily demonstrated to several phj-sieians 
the ease with which chloroform could be adminislcrcd to a sleep- 
ing child when in a state of depression. The case was one of 
cancer of the mesentery, in which the httle patient had been ex- 
hausted by pain and restlessness. The victims of chloroform at 
the hands of burglars arc usually at the lime in good hcaiih. The 
more improbable, then, is the story usually told of such burglaries. 
Under all conditions anaesthesia by chloroform can be .-iccomplishcd 
during sleep only by skilful adminiittnition. Overdosage at the 
outset will certainly awaken the sleeper. The ability of 'burglars to 
force ihe jniesthesia of several persons sleeping m the s.ime room 
without raising an alarm is tu be doubled. In regard to the im- 
pression which prevails that burglars impregnate the air of an 
aiiarlment with chlorolorm vapor, so as to gradually ana;»lhetixe 
ail ihe 9lec|)crs al the same time, the editor says ihut the weight of 
chloroform vnpor and the readiness with which it descends make it 
difficult to saturate the air of a sleeping apartment, especially one 



Skptehbek 2, 1887.] 



SCIENCE, 



111 



CROSBY'S VITALIZED PHOSPHITES 

Composed oi the Nerve-giving Principles of the Ox Brain and the Embryo of the Wheat and Oat. 
Is a standard remedy with physicians who treat nervous or mental disorders. 'Ihe formula is on 
every label. As it h identical in its composition with brain matter it is rapidly absorbed and 
relieves the depression from mental efforts, loss of memory, fatigue or mental irritability. 

Sleeplessness, irritation, nervous exhaustion, inability to work or study is but Bkain Hu.ncek. 

in urgent cases Bkain Starvation. It aids in the bodily and wonderfully in the mental develop- 

■ ment of children. It is a i/e'fa/ phosphite, not a laboratory phosphate or soda water absurdity. 

50 W. 2jjth St., N. Y. For ^alo by T)ru;?{Jri!^ls. ai- l>y Mail. ©1. 
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Tiif American Investment Company. 

I I K.IIirlMll'-l.iirl. Irivi, Bllll i |i.i'l-iJli CapltSl Of 

S600.000, surplus $7S.OOO. ^iff (»<> 

,-Manpw* I-xniirtniiini; seven net <cni.. U.ih ?rinri- 

l«il Mul Imemi fully suarantssd. A)» 6 per 

CrnU iD-y*x DcbcfliLin Uuiidi Hmiieil by lo^ pel mil- 
tt fini Miiiicncc Iaik* hcM i>i initi by ikc Mer- 

(Mintllo Trust Company. N. Y. iv*rt.tai.c*f 

ilAuio u( dcfKnll tm pond* iinil«r one yt*t, Wilic 
■ >r full infvfmatiQn ■■"! rvfTrvnc«« w ilic cani|i«iiy aI 

1 50 Nassau St., N. V. A. i. Or^iU.,. vi«- 
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JAMES MoCREERY & GO. 

PKKVIOUS to UPKSINIi rHKlK N»,W STOCK 

"r Kau Dbks< CooDii 09t%g the rot 
i.DWiNti Baroains : 

One LLVEOPMIXtU) Si;iTtNt»,44IKlUES 
wmc AT 75 CTS.. rORMCK TRICE, tl-lj 
PER TAttD. 

Onk link of French Canvas Cloihs 

SOCTS., rORMEK I-KICKIi fl:K VAKD. IKll'U 
OF I HF. ABOVE UHFS ARE ALL WOOL AM> 
VERV LtESIKABLE. 

ORDERS 8V MAIL W|IX RECEIVE. FRUUr^ 
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lIEtNB. SelectioBo fiom Reticbilder and olber Prate Woths. Ediiedl 
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William Tell. Edited by G. E. Funacht. te cents. 

Wallcnitcin'i Lager. Edited liy H. B. Colieril!. So cents. 
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FERRAULT. Conlo d« S^«c. Edited by C. E. FaMnachl. 3acent*. 
1-A FONTAINE. Select FsUes. Edited by L. M. Moriarty. soesBK. 
GRIMM. IlBuimarchen. Edited by G. E. Fuaacht. 50 ccntM. 
DE MAISTRE. Im Jmne Sibrncnitr ct 1« Ujirrux de In Cite d'Auta. 
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KIMBALL'S SATIN STRAIGHT 
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STKAIGJIT CUT. pul up 
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104, ao*. 50%, «nd loot. 

14 FIRST PRIZE HEDAt^. 

WM, S. KIMBALL «Sc CO. 
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Il lank * Rtile (ime. Ixil Ihc raultt w<n narraluUL" 
CfttaJvfue and pro>i>cctuB fm. 
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M. L. HOLBKOOK CO . i) L«<Kl>t St.. New Verk. 
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ACID PflOSPHiTE. 

A liquid preparation of the pbos- 
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ai tlw time well v«ntiUite(l. Hesidc*. the qitanllty at chloFofonn 
necetsiry to lutturaK the air suflicicntly to pro^tune .inxsthesin is 
very considcrahlc, Allowinj: one and a half grain of cMoroform w 
the cubic inch of air. i) would inquire thiny-cighi tluitl ounces to 
sufficiently itnpregnnte lh« air of n room ten t>y twelve fe«l. wjlh a 
ceiling eight (crt high. Il would certainly take a considerable linic 
to vaporize this quantity of chloroform, to say nothing of Ihc 
probability of awakening tleeptfrt by any act of atomizaiion. and 
even if il should succeed, what would be the eficci on (he bur^an 
ihcmftclvcs? 

MENTAL SCIENCE. 
Why do we Sle«p f 

In an addrc&s to the An[hro|>olngical Society of Itnttsels, l^f. 
Leo Errcia has givci] a r/sum/ of some points in the chemical 
theory of «lc«p. 'Jhe (ihenocnena of sleep have in common with 
other vital funclions the character of periodicity. An exam innl ion 
of auch periodic ftinciions in general ntayaid in ascertaining the 
cauw of sleep. The reftpiraior^' rhythm is regulated by the amount 
of oxygen and cirhonic arid in the arterial btooil. When the blood 
is charged with oxygen the respiratory centre momentarily sus- 
pends activity ; but soon the tissues yield their oxygen to the blood, 
hafe it replaced by carbonic acid, and the blood thus modified acts 
as an excitant to the respiratory centre. Kankc has shown thai (he 
fatigue and recovery of muscles is due to .1 similar alternation of 
the accumulation and discharge of certain 'fatiguing substances,* 
-chief amongst which in lactic acid. An injection of this avid into 
fresh muscle renders it incajMlile of vrorlc: washing the acid out 
restorer (he activity. Cannot sleep be explained by a similar chem- 
ical theory .> Preyer has extended the views of Bini, Obersteincr, 
and others (who all agree in making the accumulation of certain 
proilticts of tMi^uK —^mU/iuHXfs/offt—lhe cause of sleep), by 
ealling all such fatiguing products of activity * ponogens.' These 
accumulate in waking life, are rculily oxidixnble. ;md absorb the 
oxygen intended for glandt, muscle*, and nerve-centres, until action 
is Impossible and sleep sets in. Ciradualiy the ponogens are de- 
stroyed by oxidaiiun, slight excitation is sufficient to arouse the 
<cntrcs. anfl waking lite begins. Amongst the ponogens. Preyer 
counts lactic acid as ihc chief, hut the citperimenial demonstration 
of this has been unsuccessful, and the theory, accordingly, not gen- 
erally adopted. 

Since these researches Armand Gautier has found in the human 
body a series of li^-c orgaaic bases akin to CTcalinc, creatinine, and 
xanthine, and calls them ■ leucomaines * and 'ptomaines.' The 
physiological properties of ihe.ie substances are narcotic, fatiguing, 
and soineliiiies lead to vomiting. This is just what the chemical 
theory rw^uirc'S. The periodicity oE dlecp would be explained by 
the ccinserx-aiion of energy being applicable 10 all bodily activity: 
work mtist he followed by repair : life is a slow suicide. There b. 
moreover, reason to believe (hat the action of these Iniconiaine^ is 
a direct one upon the brain ; it is a direct intoxication of the l»nin- 
centres. 

A theory of sleep must take account of three factors, work, 
fatigue, and sleep. Tlic chemical tbeor)- salisttcs these demands. 
All work, muscular or cerebral, produces waste products. These 
accumulate, make work more an<I mor» difficuli : this is fatigue. 
As the process continues, the waste-products, notably the Icuco- 
maines. intoxicate the higlier neri'e-centres (just as a dose of mor- 
phiiw does), and render them incapable of action : that is sJeep. 
The picture i^ however, much more complex. There i» a constant 
Struggle agaiiist the fatigue, which for a time, by <lint of hard work 
diown in increased secretions and so on, may succeed. We proba- 
bly never arrive at the extreme limit of work ; the senwiion of fa- 
tigue intervenes to prevent such a disaster. Fatigue, as is well 
known, may extend from muscle to nene, and from nerve to ncrvc- 
Ccnlrc. \Vt maybe very tired from repeatedly hfting a weight, and 
not be sk-epy, and may be generally sleepy without any considera- 
ble local fat^uc. One is peripheral, the other central. As the 
Vr'aste products accumulate in the centres, motion and sensation be- 
come more and more sluggish until (he time comes when the or- 
dinary stimulation no longer amuses them, and wc sleep. l*anial 
deep can be similarly expl.iincd. The centres go to sJccp in a 
hierarchical order, the highest serving the most delicate function 



going 6r5(, In waking, the reverse is the case; the motor centres 
may be asleep while the intellectual centres are awake. In som- 
nambtilism the Utter may be asleep while the fom>er are awake. 

The depth of sleep according to this theory ought to be pro|K>r- 
tional to the number of cortical molecules in combination with (be 
leiicomaines. In the beginning of sleep these are abundant. Ibc 
cerebral cells inactive, and a combinaiion easy. I'be sleep is deep. 
Soon the maximum number of combinations is reached, and sleep is 
dcrprst. From here on. the Icucomaincs arc gradually eliminated 
and desin^ed. and sleep should decrease with a decreasing in- 
tensity. K oh Isc butter's experiments on (h< intensity of sleep, as 
tested by the nwsc necessary to awake the patient, gives the curve 
(or the intensity of sleep corresponding to what we should expect b)' 
our iheor}-. Variations in our sleep caused by an excess of work, 
etc., arc evidently similarly explicable. In short, fatigue b apoison 
for which sleep is the normal antidote. 

Ttiii theory maintains (i> thai the activity of all the Ussues (and 
primarily of the two most active, 0*t nervous and nmscular) Ei>'es 
rise to substances, mure or less alliicd to alkaloids, the teucotnalites ; 
{2) that these induce fatigue anil sleep ; (3) that on waking, if the 
body U resteil, these substances have disappeared.- 

To complete the demonstration of these statetitcnts much careful 
experimental ion is necessary ; but the facts as far a« (hey go make 
it probable that the chemical theory of sleep will gain in strength 
ai our knowledge advances, 



ETHNOLOGICAL NOTES. 

The Hawaiian IsLA.vKs,— Dr. E.Aming'srescarches have been 
very successful. He was sent there by the curators of the Hutn- 
boldi Fund at Berlin, in order to study leprosy, which has recenU)* 
become the plague of the natives of this group. He stajvd there 
(or two and a half years, and during this time carefully collected 
relics of the ancient Hawaiian culture, and succeeded in bringing to 
light many points of intereti. thus proving that European influence, 
which has swamped tlie islands since iS:o, has not totally de- 
stroyed the remembrance vf olden limes. U'hen the raissionanes es- 
tablished their schools in Hawaii, the natives rapidly adopted Euro- 
pean customs, burnt their temples and idols, and cast the stone 
imagcsof tbcirdeities into the sea. The destruction was so complete 
that no traces seemed to remain. Aming. in studying the diKrasc 
mentioned, had ample opportunities to come into contact with lh« 
natives in the remote villages of the islands, and here he found sliU 
many relics, and received information about the ancient arts and 
customs. His notes on the fisher)' of the Hawaiians are of interest. 
They were skilful diver*, and used to fnghten the fishes out of the 
caves and hollows of ilic rock}- groun<l with sticks, antl then catcb 
them in nets. When fishing in the canoe, they used a sacred piece 
of heavy wood, called mtifrnth. which was kept in the sacred part 
of the hut. and was placed, with many ceremunie», in the canuc. 
It was attached to the net in order to attract the fi^h by its magic 
spells, .\ variety of hooks were used for different kinds of lish and 
according to the time of day, irisatcd shells being applicti at noon and 
in a bright sun. while white ones served early in the morning and 
late in the evening, Aming describes their games, the wooden 
sledges on which they used to glide down the steep slopes of Ibc 
mountains: the remarkable boards of koa-wood, shaped like an iron- 
ing board, standing on which they rode through the surf; the maa. 
a spindle-sh.nped picceol heavy wood, ibe use of which was allowed 
to the chiefs alone, who let it glide down the slope of a hill, at the 
foot of whiL'h it had to pass between two poles; and the famous 
g3mc uf maiia. which is similar to the Italian 'boccia.' At the 
present time, when a powerful reaction against the missionaries iS 
spreading all over Uie islands, the old Auia dance has been revived, 
and the u.ncienl dancing, orn.-unenls, and musical instruments 
are used again. Aming descrilies a frxit ornament made of 960 
canine teeth of dogs, the work of several generations, — for dogs 
were slaughtered only at high festivals, — their drums, flutes, and 
xylophones. Aming's obscr^-ations and collections form one nf the 
most important recent contributions to Polynesian ethnology, and 
are the more valu.-ibte as they were made in a country which 
seemed to have lost all its origutality by its rapid commercial de- 
velopment. 
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THEBOTOCunos.— DrP.F.hreBwich has ptibliihed the results 
of h)« study of the Roto(-u<lo$ of the Rio Doc* in tlie ZtitsikriJtfUi' 
EtkH^iqgie. lie discusses the obscn-aiions of former travellers, and 
OHnpares them with his own experience, thui giving the best sketch 
of this intereiting nntion which can he obt.iintd At the present lime. 
Dr. Ehrcnreich has collected a considerable amount of anthropo- 
logicnl. eihnological, and linguistic mnicrul. He give« .t numher 
of a-aniological and .tnthrnpom^lricftl mc^isurcments. sltcWhcs the 
life of the tribes, who live in a rcmarkaSlv low stale of civilization, 
And gives a voc.ibular)' — which he \va$, coinpiaicil wiiti i)i« older 
ones of Marliu* — .ind brief graminalic.il notes. His researches 
lead him to the conclusion thai the Itoiocudos formcTly occupied a 
more extensive luritory iti^ii they du .'it ihe present time, inhabiting 
a tract of land which extended from the coosr ixt westward. They 
arc related to the Gcs nations, who inhabit the central pans of 
Brazil, and a member of whom was discovered by Von Sieirven on 
the upper Xingu, It is of importance to know that the G«« and the 
Botocudos wear labrcls and car ornaments, that their ceramic art 
and methods of navigation are very primitive, and that they do not 
use the hammock- Ehrenreich i* of the opinion that the KotoctitLos 
rcinaincdin an curlier stage of development than thf Gcs nations, who 
migrated west nnd came into contact with other peoples, while the 
former remained isolated. He believes that the remains found in 
the caves of the province of Minas Ceracs belonged to the ancestors 
of the Botacudos. 

Origin of the 'E.&KMaO.—laihzAmerita/tXaturaliiioi August. 
1887. Mr. LucienM.Turncr criticises Dr. H. Rink's theory. The latter 
supposes that the Eskimo were originally an inland people, living 
somnvherein the nonh-wcstctn pari of North Amcrici, whence 
they descended to the seacoast alonjf the rivers. In several articles. 
Dr. Rink tries to prove this Iheorj' by comparing the bngiiages and 
customs of the different tribes. Though convincing proofs cannot 
be given, it seems very probable that the Eskimo have cuiiic from 
the rivers and lakes in the interior of America. This theory is open 
to criticism, but Turner's abjections fail to convince us, and do not 
meet Rink's arguments. The latter k right in laying stress upon 
the fact that the Eskimo are not so exclusively a coast people as is 
generally supposed. The most difTicuU problem of the study is the 
difference of the tribes west and cast of the Mackrniie. Rink 
emphasizes the fact ih.ii the former have cert.iin inventions which 
Ihe latter have not. while oilier implements are mote developed the 
farther cast we come- From this fact he concludes that the Eskimo 
first reached the sea and came into their present environment west 
of the Mackenzie, near the mouih of the Alask.in rivers. This 
theory, though not improbaWc. ought to be scruiiniicd by a study 
of the anthropology of Alask.in and eastern Eskimo tribes. It Kwms 
to us ih.nt much of the difference may be due to foreign inltuencc. 
An interesting p^pcr on the .inthropology of the Eskimo, more par- 
ticularly of those of East Greenland, is contained in the Hulletin 
de la Soci^t^ d'Anthropologie (Ix. p. 608). While the population 
of western Greenland is mixed with Danish elements 10 auth a de- 
gree that there is probably nobody of pure Eskimo descent in 
South Greenland, this tribe has never mixed with Europeans. They 
are less dolichocephalic and slightly taller than the West Green- 
landers and other easieni tribes. Their noses arc described as be- 
ing aquiline, but this also occurs among other tribes. The rese.irchcs 
in East Greenland which were carried out by Ucuicnani Holm 
show definitely that the tribes of the cast coast never came into 
contact with the ancient Nonnans. 



BOOK -REVIEWS, 

TMe Treatment and Utilhation «/ Sewage. By W. H. CORFIELD 
and Lot'isC. Parkek. London, Macmillan. S". 

The fact that this work h.is re.iched a third edition is evidence of 
its value nnd usefulness. Since the second edition was published, 
jristcen years have elapsed, during which lime jtrtat progress has 
been made in the methods of ireaimcnt of scw.ige, so that it has 
been necessary, in order to bring the book up to date, to incorpo- 
rate much material which will not be found in the rariier editions. 
The historical portions have been retained in their entirety, as being 
not only interciting in ihcniselvcs, butaJso, on the one hand, descrip- 



tive of a state nf things still to be found in many places, and. on 
the other, important as a record of methods and proccises which 
have been adopted at varionj times, for meiho<ls and processes 
which have been tried and abandoned as useless are liable to be 
brought forwawi again as new at some future lime unless such a 
rcconi is kept. Special attention has been given in this edition to 
the importani investigation of the llritish Aunciatiim Sewage Com- 
mittee, mope especi.iUy as regards the deteimi nation of ihe percent- 
age of the manurial ingredients of sewage actually utilized by 
irrigation on land, and recovered in the form of crops, and the accu- 
rate method devised by ihal committee for takir^ samples of 
sewage and effluent-water for iumlysis. The pr.ictical inquiry 
originated hy the suggestion o( Ihe late Dr. Cobbuld that rntoioic 
disease might he spread through the agency' of sewage farming, and 
the quantitative examination, with a view to its raanuri^ value, of 
the compost resulting from the u*e ot earth-closets, arc described 
in detail. The table of contents is a ven* extensive axv:. occupying 
twenty-two pnges, and includes many subjects of great interest and 
importance of which the title of the book gives no luggestion. 

In t-he opening chapter reference is made to the early systems 
for the collection .ind reinoval of excreta, the midden heaps, the 
stagnant ditches, and the open cesspools. In some of the English 
towns.in 1845. Ihe privies were in the cellars, and often overflowed. 
This condition of things could not but be detrimental to health, and 
mual of necessity favor to an ^lUrming extent the spread of many 
epidemic diseases. Those who question the relation between 
tilth and disease will do well to read chat chapter in Dr. Corficld's 
book in which he treats of llits subject. He succeeds in demonstrat- 
ing that the opinion that the pollution of drinking-water by excreta, 
and of the ait by rmanalion^from cesspools and so forth, on the one 
hand, and on the other the amount of genera] sickness, and, in majiy 
cases of special rptdcmics, .stand in (he relation of cauw and eflecl. 
Is a true one. Instances are given of fe^'cr, cholera, and other fonn& 
of disease, breaking out itk English towns, which are directly trace- 
able to the filth which had been allowed 10 accumulate. 

In the reports of the Health o( Towns Coinmissinners it i« con- 
tinually pointed out that sickness is the chief cause of the non-pay- 
ment of rent. One witness says: "Three out of five of the losses 
of rent that I now have are losses from the sickness of the tenants, 
who are working men. Rent is the best got from healthy houses." 
Another says: "Sickness at all forms an excuae for the |>oorcr 
part not paying their rent, and a reasonable excuse," i*> that tilth 
causes sicknem, sickness inability to work, inability to work poverty 
and non-payment of rent, to say noihung of starvation. We not 
infrequently hear in this country, the statement that the State has 
no right to interfere, th.tt a man's house is his castle, .nnd that he can 
do what he likes within it. It- is this sentiment which for so many 
years prevented legislation for the protection of tenants in our large 
.-md dilapidated tenement- ho uses. 3 sentiment which is. we are glad 
to say, being done away with, more, however, we fear, because the 
laboring men are beginning to realize .and exercise their power than 
because of any general awakening of landlords 10 the duly which 
they owe lo their fellow-men. Writing on this subject in 1844. with 
reference to the then state of Liver]>oul, Mr, Howe said : " The man 
who. in a crowded street, is living in lilth and breathing a putrid 
almcMphere, or who makes that street a receptacle for the oflal 
which he casts from his dwelling, becomes the instrument of danger 
to his neighbors by spreading infection, and lie not only hazards his 
own life, but endangers that of others. The man who erects a 
flimsy cdiBcc in a crowded thoroughfare which by its falling may 
destroy life, should be prevented doing so ; and he who constructs a 
house to let for profit and pays no atiention to ihose matters which 
are essential to comfort, but. on the contrary-, so constructs it as to 
engender fever ;md cnilanger the lives of his tenants. — all these 
an; cases where, with propriety and in justice the legislattirc ought 
to interfere, and to insist upon such a mode of construction as will 
not t-nd;»tiger humun hfc," The ciirih and ash closets are fully de- 
scribed and their jd\-antages and disadvani.igesdiscusst}d. In speak- 
ing of this system, Dr. Corfieldsays that there can be no doubt that a 
well-managed dry-earih conservancy system. or midtlenaiid ash-pit 
system, is iKrtter than no system at alt, but it by no means follows 
that they an; free from danger. They both go upon a wrong prin- 
ciple : we do not want conscr.'ancy at all ; our first object must be 
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to get rid of nrfuse-mallcrs. and not to sec how long wc can kcrp 
them about our houses in a pretumed haimless condition. The 
Rivers Pollution Comniisstoners In their tirst report. 1868. have no 
hesitalion in proncun'rtng the dry-csrlh system, howcvtr suitable 
for institutions, villagn, and camps, where personal or oflicial regu- 
lations can be enforced, entirely unfitted to the circutnsiances of 
btf^c towns. 

The subject of se^vet^ge is rerr fully treated. In the considcTa- 
tion of the separate s>'stein. that at Memphis. Tenn., and Pullman. 
III., are mentioned and describeil. The best method of *ewer-ven- 
tltation is still undricrmined in (his countt>\ and the ■winiiiiry jotimals 
arc at the present lime discuuing the subject with a good de.iJ of 
earnestness. On this point Dr. Cofficld says that the very co«imon 
plan of ventilating sewers by means of untrappcd nitn-waier pipes 
from the mofs uf houses is extremely dangerous. These pipes are 
often very loosely jointed, and the .lir rising from the sewer will 
escape through every such joint, possibly into t>edrooin9: and in 
many casat the open head of the pipe is just beneath a dormer or 
aitic window. During heavy rain the rush of water down these 
pipes will force the air of the drain into the interior of the house 
through trapped or untrapped openings. He also condemns the 
practice of ventilating the wwers by means of the SAil-pipes of 
houses, as there ia constant risk of the tncape of sc»vcr-.iir 
through <lcfcctivc joints into the interior of the house. The house- 
drain should (WW lhrou|[h a disconnecting chamtwr with an air inlet, 
and be trapped before enlcring the sewer. Connecting the sewer* 
whh furnace chinuicys is also condemned. The Shone. Liemur- 
and Berlier hynients of sewcfaj>;e are described tn a coneite but 
thoroughly intelligible manner. 

Among other interesting topics discussed, and which nx are com* 
]>ei]ed to pass m'cr for want of space, are the sanitary aspects oJ 
the waier^carriagc system, the value oJ sewage, the injury which 
it works to rivers, the pollution of drinking-water, the discharge of 
sewHge into iidal waters, the straining and precipitation of town- 
ttwajfe, filtration, irrigation, and the treatment and uliliiation 
of manufacturing-refuse. In speaking of the influence of sewage- 
farming on the public health, the author states, that, as far ai 
nuisance is concerned, there is no doubt that it irrigation farms arc 
badly managed they may be made a nuisance to the ncighborhoodi. 
Ordinary sew.ige is only in a very slight degree offensive when 
fresh. What is really the most offensive part of sewage farms is 
the black slimy mud which collects along the sides of the carriers 
when the sewage is not filtered before being sent to the fields. It is 
advisable that sewage should be filtered and strained in the man- 
ner practised at several places. There is no reason to spread a 
layer of comparatitely worthless and necessarily oflfenslve filth dver 
the surface of the soil. There a good reason to expect that the 
uliliiation of the sewage of towns on the land near them, while pre- 
vcnling the pollution of drinking-water, and the spread thereby of 
chfilera and typhoid fe\er.will nl the same time maintain the purity 
of the atmosphere around and about the towns, and that the result 
will be, especially when combined with that producwl by the 
increased demand for labor and the more plentiful supply of food, a 
diminution of the genera] death<iatc. 

The late Dr. Cubbold had great fear that entoioic diseases would 
be spread hy means of sewage irrigation. Although thb possibil- 
ity has been bonie in mind ever since Dr. Cbbbold drew attention 
lo it in i86s. there are no facu reported which connect entozuic 
diseases with sewage irrigation. Dr. Corfietd summarizes his 
vie^vs on the question by saying that it has not yet been shown that 
sewage irrigation has eier increased the amount of entozotc disease 
In men or cattle. Still less that it is litely to Ao so to a greater ot- 
leni than any other method of utilizing human excrement; and 
were this shmvn to be the case, the danger would be to a great 
extent c^viaied by xcime preliminary treatment, with a view to the 
•epaiTatiOft of the suspended matters. 

TJIu TrtaimfKl of Sruiigr. By Dr. C. M. TiDY. New York. 

Van Nosirand. 24". 

This little book, which is one of Van NoMrand's 'Science 
Scries,' contains in a very concise form a great deal of valuable in- 
fonnation on the Hubjcct of which it treats. Itgoesover necessarily 
much of the same ground as Corfield's ' Treatment and Utilisation 



of Sewage.' a review of which we have already given, but in a much 
more condensed fonn. 

Dr. Tidy, in marked contrast with Dr. CorAeld, thinks that there 
is danger that cntoioic diseases may be communicatcil to both man 
and beast by means of the products of sewage farms. He says that 
the fact has always been recngniied that entoioic diseases have an 
eatemal origin ; i.e., that the ova or parasites come from without, 
and are not generated within, the human body. %tiltk)nsof o\'a arc 
voided with every segment discharged by the person afflicted with 
ta|>ewofni. each ovum being capable uf producing a n>easte in the 
flesh uf an animal, and eiich measle a tapeworm in (he body of the 
man. He has seen watercresses ai>d celery grown on sewage 
ground, having a quantity of drtcl sewage matter dc^msiled on the 
stems, and he has. with more than a cook's patience, tried tu wash 
this matter off. but the Irnacity with which it sticks ufton tlic 9ur> 
face nf the vegetable when once dry is perfectly astounding. It 
shoukl be remembered in this connection that these vegetables arc 
eaten in an uncooked slate. The grass covered with sewage, eaten 
as it is with rapacity by the cattle, infects their bodies with the 
Ur\'al parasite. Thus the meat is measly, and measly meal, except 
for eSicicnt cooking, means tapeworm lo the human subject. Per- 
hai><: a sitnilar slury might be told uf trichina, with its ten limes 
greater danger. The farm, [hcrcforc. that receives sewage must be 
more liable to produce measly meat than the faun that does not 
receive it. 

In oppoaiUon to these views of Dr. Tidy we have the opinion of 
Dr. Corfield. already referred to. and also that of the British Asso- 
ciation Committee. This committee made cxperimenis to deter- 
mine this ver)' question of the distribution of entoiolc disease by 
means of sewage irrigation. Dr. Cobbold, at the request of this 
committee. eLinuned the carcass of an os which had been fed for 
two years on sewage-grown grass, and reported the perfect freedom 
of that animal from internal parasites of any kind, but explained 
this freedom in a manner which to his mind did not aRccI the main 
question. The committc-e did not accept this explanation, but in 
their repon say that it appears as far as ihis one case giH-s (and it 
is certainly as conclusive as a single case could possibly be), there is 
IK) evidence that enturoal forms ol life are to be found upon the 
farm at all, in any stage of their cxbtci>ce, or in the He>h of an 
aiumal fed exclusively for twenty-two month* on sewage<l produce 
grown on the farm. This report was made m 1S71. bui we have 
Dr. CorHeld's staicmciii that since the date of that report no facts 
hase been recorded connecting eniototc disease with sewage 
inigation. 

It would be interesting lo know whether Dr. Tidy or others have 
any evidence to ihe contrary. It would seem as though the system 
had certainly been in practical operaiion long enough to have set- 
tled this question. 

h it a niaticr of regret that the publisher of Dr. Tidy's book has 
not given the reader a table of contents or an index. In order to 
ascertain what it contains it must be read through from title-page 
tu colaphon. and as a book of reference its value is greatly dimin- 
ished from Ihis omission. 



NOTES AND NEWS. 

A Sanitary Convcnltoa was beid at Trarene City. Mich., 
Aug. 14 and 25. under the auspices of the State Board of Health. 
The objects ol the convention were the presentation of facts. 
the comparison of views, and the discussion of methods relating 
to tlie prevention of sickness and deaths, and the impro%ejncnt 
of the eonditions of living. It was not a doctors' convention, but 
for the people generally. Among the many subjects which were 
presented and discussed were the following : dis|)Osal of waste ia 
Trai-erse City by sewerage and otherwise, the present and future 
water-supply ofTraversc City, the be*i methods of warming and 
ventilation, the work of the village hcalih-oBiccr. the inone>- value 
ol saniUry work, the prevention of contagious diseases, scliool 
hygiene, foods and their adulterations, the drink problem, and the 
prtiTniion of ijisaniiy. 

— In the Icner on ■ Chrome considered as a Poison." by Charles 
Harrington. In last week's S(itnee. centimetre (p. 105. cot. 2, 4lh 
line) and centigram (p. to6,col. s, 31st line) should read 'gram.' 
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LETTERS TO THE EDITOR. 

".• TttantMtiiim t/ tfirnt/jSt m/m it lalird trlkt »4»»iitaim »/tk* itmr^mdnut 
-t^tummi e/»avx.it/f piartng frtm^lf em rHord Mt/ frilimlmtry atllttt ef 
Oufr {aentitalinu. TiniUf (afin e/ lit mamtiir raiHoiuimt hu ifmmmmitmlii'* 
nill ti /urmitknl /rtt Italy ffrrtsfanJtnt^n rtfuiit. 

T^ttdilor aitl i* tU^ tt mUHA amy tmfria amttmamt mflt Hu<kmr*iUref 
tktjaurnmK 

C»rrtt^tidtwU «/v TtfitnltJ It $t ^t trit/ «t ftaiUt- Tt* ^riUr'i mtimt it 
tm mil tMm rtftirtJ »• f 'ft/ 1/ gift^ /•allA, 

Wind Pre&fiUTc and Velocity. 

The importance of ,in .iccutile (li^icrmlnalior) of the relaiiott he- 
twMn (he pressure aiw! velocity of the wind will be rcidily recog- 
nised. TKis reUtion is cspedall)' needed by the archlicct and 
bridge-builder, since tnost iiisimnientdl determinaiiorLS are of the 
wind's velority. The problem is much more intricate than i* ortli- 
natily supposed. aiiJ the diverse results oblaine<i by cxpcriinenicrs 
of Kieac ability >how ht^w the determination of the movements and 
behavior o[ ga^^rtnis media an^ hedjfed about u-ith difficulty, and. as 
already pointed oul in ScifMCi (or July tl. the Abttoiute necessity of 
buildinjt up the itcience of meieorology un ii liim foundation of fact 
rather ihaii theory. 

There have been two methods oi experimentation: the enrlicjt, 
with plates rotated upon an arm seldom exceeflint; lofcct in length, 
and. later, by the exposure of plateit to direct air-motion. Korda. 
in 1763, with platen ranging from 16 to 85 square inches area, ob- 
tained the following relation, 

^ = (.0031 + ,00035^) Sv*, 
in which fi = pressure in pounds on the plate, e = contour of plate 
in feet. S = surface in S(|u<irc feet, and v = velocity in niiies per 
hour (this notation will be malntiined ihroughout). 

In 1874. Hagen trn;d most careful experiments with an arm of 
8 fci:!. The velocity ranged from 1 to 3 miles per hour, bill ilic 
room was so small that at the Inter velocity the air w.-is sH in (crliic 
rotation. The plates niiiged in sire from 4 to 40 Kjuare inches. He 
found, as did Uorda, that the pressure per M|uarc fool increased wtih 
the aUe of the plate. The following is the relation established by 
hitn, 

fi= (.002894 + .0001403 f) Sv*. 

This formula (or this relation has repeatedly appeared in print, and 
«ach time ii has been changed. This is believed to lie correct. 

Singular as it m.iy seem, these experimcnii have been almost the 
only ones quoted in (li.scu«i.ions of this question, and yx-t it is easy to 
see thai they arc utterly useless (or determining the prcssuic of a Su- 
milc wind on the side of a building. 

In November. 1886, a few experiments in Washington with an 
arm of 4 feet, and plalw from 16 to 576 square inches area, gave 
the relation, 

fi = f.0031 -I- x»034 f ) Sv*. 

The agreement with Borda's results h very interesting. 

Afterward, with the same style o( app:iratus and an aim of 16 
feet, the relation found was 

ft = .0034 S V*. 

The velocity of the larger platci was only 4 miles per hour, so that 
this formula cfoe« not help us lor greater velocities. It w.4s certain- 
ly established lliat there was no difference in pressure per square 
foot depending oa the size of the plate. Ttiming to experiments 
of the second class, we find that Thibault obtains, with plates from 
t to 1.5 square feet area expiwcd to the wind, the relation. 

/ = JD0475 -^i''- 
In France, with plates exposed on a locoimotive running 44 miles 
per hour, the relation established was 

/ = .00535 .Vv*. 
In this case, probably, a slight allowance must be made for tlie 
wind with the trait). 

In the 'Encyclopaedia Brilannica," article 'Hydromechanics,* the 
mean of all the better determinations is 

/ = jaa496 Sv*. 
We may conclude, isi, that eKpcriments with whirlint; arms of 
less than 16 feet arc very untruxtwurihy ; 2d. that we nce«l determi- 
nations with nptd, straight- line itioiiou. beiii obtained, perhaps, by 
pushing two or three platform-cars loaded with iron in front of a 
locomotive, exposing the pUtes on the front car ; 3d, the relation 



/= .005 5 v' is the most sati&fftctory yet determined, and does 
not differ by rnorr th.in four or five per cent from the truth. 

While there ha< been this great difTiculty in determining the 
above relation, there h.Ts been just .is much, if not more, in connec- 
tion with the relation between ihr velocity of the wind and that of 
the cups of Robinson's anemometer. Some confusion has arisen from 
the (Act th.1t the st.and.tnl anemometer in England has 9-inch cups 
and 24-inch arms, while in our country vtx liavc 4-inch cups and 
7-inch arms. 

It has been determined, by careful experiment in England, that, 
if the large type of anemometer h.is a factor of 2.%, then the smaller 
.should certainly have 3.00. Dr. Robinson, after a long research 
with a whirling machine, decided that the f.ictor (of the smaller 
instrument probably) should be about =.;. After tr>'ing a few cx- 
pcrinicnis in the open air, however, he changed his ^icw. and de- 
cided that il^e factor should be 3.0a In Washington, with an arm 
of 16 feet, and a veludly of 1 2 miles per hour, the factor was found 
to be j.oo. 

Quite recently the Chief Signal Officer, through the Icindness of 
the officials, as a preliminary to carrying on experiinenli on p!al- 
form-cars. as suggested above, has had an anemometer placed 
upon a locomotive of the Ilaliimore S: Ohio Railroad running 
from lhi» city to Baltimotc. Only one round trip has been tried 
thus far : in the outward trip the velocity of the train waa about so, 
and rctuniing it wa\ alioui 46 miles per hour. Allowing (or the 
actual wind, wc find the ;memomcier indicallfm 46 miles going, and 
47 returning. The distance was 40 miles, and wc may consider 
that the excess of .iboul 6 miles was due to the heaping up and 
lliiwing over of the air in front of the locomotive. .^11 things con- 
sidered, it seems pn)bahlc that Ihc factor 3.00 now used in our 
anemometers of 4-inch cups anil 7-tnch aims is entirely correct : 
certainly no change in the pr«ent factor can be thought of for an 
instant. A complete discussion of this question has already been 
prepared by me. and will appear in October. The other side of this 
quesiioD has been recently presented by I'rofessor Fertel in the 
.iugust Ameriean M^tfaroiogUsl /fiurnai. H. Allen Hazen. 

U'uhingion. Aug. ». 



The Formation and Dissipation of Sea-Water Ice. 

Mr. W. a. .Ashe's opinion on the freciing- point of sea-water, 
and the concluMons he dr.iws from his experiments, ciinnirt l»c ac- 
cepted. The arrangement of the experiment described in No. 3J8 
of S^-iVnf^ seems to be insufficient. A hole was cut through ice 87 
ceniimctrei (3.8s feet) thick. The water within was thoroughly 
agiuied by stirring from below, and during the actual observation 
slightly ajfitated, The thermometer was held nearly horizontally, 
the bulb. slighty lower th.-in the rest of the innirunicni, just below 
the surface of the water. When the ice-iiliu began 10 form, ihe 
reading of the Iht-niioineter was — 2*9 C, (26*7 F,). the tempera- 
ture of the air being — 3^".^ C. { — 13".6 F.>. The greatness of the 
difftTciice between the freezing -point of the sea-water and the 
temperature of the air detracts from the value of these observations. 
The ice IS forming so rapidly that brine is included among the crys- 
tals : it is even probable that cryohydratcs are formed at the sur- 
face. On ihr (ilhttr liaiul, the frtMing-poinl of sea-water was not 
only found by melting sca-watcr ice, as Ashe assumes, but also by 
freezing sea-water, and was always found to be between — i*.(i C. 
and — i*.a C. (ag'.i and 38" .8 F.), according to the concentration 
of the solution. Mr. Ashe's second remark on this subject in No. 
2321*1 5t/e«« docs rot agree with Buchanan's interesting researches 
on the melting ol fresh-water ice in solutions of salts. He has 
shown by an excellent scries of experiments {iVaturt, .April 28 and 
May S, 1K87}. thai, when sea-water is froxen 10 the extent of fifteen 
per cent of ict mni^t, anil the crystals tM formed .ire alloweii 10 melt 
in the liquid in which they have been produced, they melt exactly 
as they have been formed, If snow or pure ice be immersed in the 
brine fonticd by partially freezing sea-water, it melts at the same 
temperature :k the ice which had been formed by freezing the sea- 
waicr.so long as the chemical composition is ihc same in each case. 

In a third leliei to Siimce (No. 337>, Mr. .Ashe makes some re- 
marks on the formation and character of Arctic ice. He says, that, 
as the dcnsityofsea-wuter increases till the frccxing-point is reached, 
ice is not formed at the surface, but at a ceruin depth. In fact, the 
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cooling goes on from th« »iHac«, *ni) is tar more rapid than the 
motion of ihir v-Mirr (a deeper layers : therefore ice ia formed bcfora 
the coolwl in:i.ssf< sink lo the depihand are replaced bv- warmer one%. 

I can confirm Mr. Ashe's obfterv-aiion ihat the new Ice frequently 
forms firsl on projecting points. It seems to me that pankles of 
ice which h.\»e formed on the shore are driven b>- wind and waves 
inia (he sea, and act ax so mantr centres of conjpcrUtion. As these 
panicles and small cakes are drifting before the wind. lonj;. tuirrow 
itreamers are formed, each new opening being rapidly tilled li>' new 
ice. Tiiese narrow strips do not consolidate, but are driv-en to it 
lee coast, or their motiuti ti stopped in 5omc other w«y, Then Ihi-y 
are pressed logeilier. the small cake^ arc broken and overllowed by 
ripples, the water frec/rs on lop of ihem, and within a s.horl time an 
extensive field is formed consislinE of numerou* small cakes preKcd 
and piled u|)on one anotlicr. xnd cemented by tbc water that lias 
orerflown them. Besides tliis ktnil of ice, which it formed white 
the wind is bt^twing, smooth Hoe^; ar<- formed it) small hays during 
calm weather. The laiier. however, fomi the smaller portion of 
Arctic ice, Tbi* proeesit accounts for the great quantity of brine 
contained in th? new ice. 'Ihe deeper layer* contjun far leis salt 
thitn the surface ice, ns the mechanical admixture of water takes 
place on the surface only. The snow.on falling on this kind of ice, 
(onn« a sluxh. as it melts in the brine ooztnjf out of the ice. Tills 
miiluti; freezes, and thus the thickness of the ice increases on the 
U[i|icr and lower sides simutt^incously. The different origins of the 
layers of ice accounts for their different character. 

During the wntcr the ice undergoes remarkable changes. The 
brine containni in ice of diffcrcnl depths is the more concenlmtcd 
the lower the lemperaiure of the layer. It is probable thai the 
cavities between the ice-crystals are sufTiclent to effect a gradual 
decrease in the concentration of the upper parts, which (hen begin 
to free/e. and thus hecome drier. 

When in spring ihe ice Itegios to melt, it loses its salt r.ipidly, and 
] DbscTveil in latitude 70" nonh. on the west coast of Baffin Hay. 
that it had Iwconie eiilirety fresh about the end of June, the brine 
beiitg removed through the capillary cavities. 

A rcm.nrkahle effect of mechanical action upon the tlissipation of 
the sea-water icr may he nbsencd at placeit uherc rapid tide* are 
running. Whvn the temperature of the air rises to ahout — ao' C, 
(^4^ F,>, the ice becomes saturated with water, and is being worn 
off at its lower side. It seems th;ii the lower surface of the ice is 
rough, consisting o( ice-needles with isoi^iied points. These are 
broken off by the violent motion of the water, and thus by the frk- 
Iton of the broken pieces ihe volume of the ice-sheet is continually 
being diminished at it>; lower side. In winter the same process 
inuM hi- g ting on. though not 10 m) great an extent. Some places 
of this kind are open throughout the winter. Theircilent is change 
ing according to the ilrengih of the tides : and during the i^pring- 
tides ice of about fifteen or twenty centimetres thickness, which 
was formed during the preceding neap-tide, is broken up and 
pressed under the neighboring floe : consequently the thickness ol 
this ice would coniinu.-illy increase if it was not worn off at its \oweT 
surface. In fact, the ice in such places is ver>' treacherous and thin : 
therefore it seems, that, according to the strength of the current, a 
certain low temperature ia required to resist its destniciire influ- 
ence. Dcluw the layer which liai» thi6 temperature the ice is satu- 
rated with water and lacing worn off. 

Mr. Ashe louche* upon another subject the explanation of which 
seems to mc insuiTxricnt. On steep coasts in (he Arctic regions an 
ice-wall is found attached to the rtKks. and reaching from high- 
water to low-water mark, gradually <lecTeasing in thickness, and 
hanng a vertical side. When (hi: tide ebb^ the wet rocks are ex- 
posed to the cold air. and of course are covered with a thin sheet of 
ice. This process begins before the set is frozen over. and. as the 
water is still agitated by ^^inds, the thickness of the layer formed 
during a single tide is considerable. Thi.t process is guing on 
thruughoutjhe winter, and thus thtK ice-tooi continues to increase 
in width. At spring-tide its level is overflown by water, which 
adds to iis height. It is characteristic of this ice-foot that the un- 
broken Ian<l-tIoe ententls to its foul, a single crack separ.iiing the 
two masses, Otffs which arc w.ished by w.nicr throtighnui the 
winter have frequently no icc-fooi at all Thb shows thai the floe 
favors its formation. 



The ice on shores with a gradual slope is quite different. Here 
it ts not aliached to the bottom, as Mr. Ashe's description would 
imply, but originates in (he following way. The ice which is 
formed on Ihe surface at high water strands during the ebb-tide, 
and its volume is Incre.tsed by the frcccing of the water left on the 
beach. When the tide osines in .igain, the greater part of this ice 
begins to ftuai. incre:ises in thickness, and slr:mds again on the 
rocks, ily the repeated breaking of these masses on l))e rocks Ihc 
waicr is frcqucnily exposed to the air, frceics. and thus the thick* 
ness of the ice is far more rapidly increasing than that of the un- 
broken floe. It is coniinu.illy growing on all sides, new material 
being also added on the sides, and thus a heavy pressure results 
whkh affects the neighboring parts of the floe, which is frequently 
pressed under the level of the sea. is oversown, and thus increases 
in thickness, [f the slope b suHScicntly gentle, this pan of the Hoc 
strikes also the rocks at low u'atcr, and is added to tbe growing 
bdt of grounded bmken ice thai surrounds ihe coast. Similar 
forms of ice are found on rnud-bcaches. and I believe ihat such is 
the origin of the unusually heavy mud-colored masses of Fox Ba&in. 
which is knou'n to be extremely shallow. 

The formation of the icc-(oot which was described above is 
siinikir in origin and appearance to the froien freshets which in 
winter form ire-walls ihal are firmly atiaclml to the sleep cliffs. 
This proves that Mr, Ashe's expbnaiion ol this fact is not correct, 
and that fresh water as well as sca-watcr may freeze firmly to the 
ground. DR. FramZ BOAE. 

Hnr YoA. Aug, i^ 



The Geologiata' Congress. 

PCKMir mc to say a word conceming the generally fair and fuTt 
report, in Sct'tKce. of the proceedings in Section E of the American 
As-soclalion. Mly a typographical error, a clause in the conclusion 
of the digest of the rep^jrtcr on the Archaran is made to rtad 
■• American gcologisis will acquic^e in the recommendations of 
the roMJN/l'//'." etc. "Comgress,' not ' committee.' was ilw word 
used. Again, "the recommendation that all pre-Cunbrian rocks 
should be called Archxan savors too much of prc-judgii>cnt. cspe* 
cially In view of the recent studies of Irving and Walcoit." 

These studies, which have resulted in the theory ciiled by Pro- 
fessor Wakoll. in his letter to the reporter. • Prof. R. D. Irving's 
view.' were verj' carefully considered in the body of the report. 
The sentence above gives no idea of the entire recommendation ; of 
how far it differs from the view of Irving. Chamlterlin, Walcotl.am) 
others : nor of why it seems 10 Iwst reconcile the conflicting i-iews. 
expressed by American geologists, ist. The term ' Archaean ' as. 
origirtatcd by Dana received the unanimous sulTrages of the Berlin 
Congress, and, so far as the reporter couki ascertaitK has the in- 
doiTsemenl of a very large majority of American geologists as a 
general term to cover all prc-Cambrian rocks. Ir\'ing would sepa- 
rate these rocks into iwo divisinns of e<|ual rank : to the lower 
(Laurenlian] 'Archxum' should Iw applied, the upper (separated 
by a physical break from the first, arid containing an unspecified 
numljcr of smaller breaks or u neon form! ties) he would erect into a 
new group of e(|ual rank with Arch^tan in its new sense, and 
would call iuaftcrChamberUn. ' Agnoloioic' He recognizes "great 
unconformity between the Cambrian and the Agnutoxoic. I>e9ides. 
which there .ire minor, though still quite extensive, unconformities 
betw(-cn Ihr mcm!»er» of Ihe Agn4>ioxoic itself." Il is evident, from 
the tenor ol all the views expressed on ihis proposed new division, 
that lis exact rank is not certainly understood. All who recognize 
it believe that it has at least as high a rank as ' Paleozoic.' * Mesa- 
zoic' etc.. but none can yet atfirm that il may not consist of several 
such groups, divided by one ur more of these 'extenuve uncon* 
formities.' In vie^v of this lad. and also of the circumstance that 
to a vaA majority of geologists lo-day the Aichai-an includes all 
prc*Carabrian rocks, it was thought that the recommendation of the 
reporter avoided, to the greatest deigree, any pre-judgment of this- 
question. It is as follows: — 

■' Tbe division first in order of time shall have a rank of the first 
order, and shall lie'c-dled ' .Archaean.' (n) It shall comprehend all 
the rocks of origin .-interior 10 the Cambrian. (A) The lowest tub- 
division of the Archiean shall be called the ' Laurcnti.in.' U) A 
division between the Laurentian and the Cambrian, provisionally 
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including the Huronian, Grand CaAon, LUno. Monulban, and Ta- 
conian {of Hunt). Animikie, and other dKnsions. shall be accorxlcd a 
name differcnl from any o( the« (such as • Eoioic ' or ' Froiero- 
iDJc'), and altovL-ing the prratcsl ;uiiount d tihcny in the future. 
wl\cn it shall he detrnnincd whether this division shall he eniiiled 
to rank a.t one or several of the first order havIng^ numerous 
subdirbrons as alxnc mcni lonf-d. or witl). or Indudin)^. any of 
them of the swond order like ibe class l.iiureiitiiiii. No attempt 
shall he made at Ihb time 10 jirc-jmigc this question, and these 
names and ihis classilicaiioo shall be regarded simply as the best 
that can Iw urc'implish<;d at the present lime." 

Tlii» plan would seem lo be possible of acceptance both by thotc 
who. like Dr. Hu:it. rccojjniic many divisions, and by thoisc who 
recognize but two. The only sacrifice of individual opinion re- 
(|uin^ would be a» to th« rank of suchdivi>ion«, wliich the reporter 
doubted whether any gcologisi wished unreservedly lo affirm. 
When the estaci rank of ihe proposed new division is generally ac- 
ce{>tctl, if it be a group, the now all but universally accepted word 
■ Archican ' can be dropped or otherwise assigned. 

As to the resolution approiring the action of the commiilcc, if it 
only received two or three atfirmaiivc votes, il is equally true that it 
received no negatives. PERSIFOR Frazer. 

PhiUiIilpbia. Auc. *!• 

The pTonuQciBtion of ' Arkanias,' 

I HAVK read with iruch interest Mr, Robert T. Hill's vigorous 
protest, in the last number of Scifarr, against ihc mispronunciation 
of this word. Nevertheless, il s*etns to me thai Mr. Hill, whose 
personal acqu^ntancc with New England is comparatively recent, 
has been unintentionally not quite fair to " LntcUlgcnt Xew England 
circles," in making them responsible for the "later and improper 
pronunciation." I am a New Englandcr by education, myself, and 
was taught, before 1 went To school, to pronounce the word 
properly. In school, however, our teachers insisted on the * revised 
veriicrn.' 

1 am prelly well convinced thai the mispronunciation was the in- 
vention of a class of school-teachers, unfortunately too common in 
New CngUnd. whose training fur teaching Ihe ' English branches ' 
issospecialiicdastociircfullyexdiide every thing relating to foreign 
languages (including even the English ot Otii England). Not a few 
otiier examples might be quoted of similar • school-ma'am ' pro- 
nunciations. ' (Jlou-f (-(-icr ■ and ■ Wor-ecj-icr " are beginning to re- 
place Ihe proper t-ourids among the younger generation of 'com- 
mon-school ' scholars in New England, at lea.it, and ' Norwich ' and 
' Hartfich " arc well cslablishcd. li seems 10 mc that we really do 
need more such protests as Mr. Hill's, before the rage for anglicix- 
tng doe* .xway with the historical pronunci.ition of more of our 
geographical names. 

In regard to ihe word "Cheyenne." I suspect that Mr, Hill has 
laid the blame on Ihe wrong shoulders. How the western plains- 
men (who, one would supjtosc, would have inherited the correct 
pronunciation, or something like it. from Ihe old courtmrs dt baiiy, 
cam* to call the "Dog Soldier' b.md of Indians 'shy-ens,' instead 
of •thitns' 1 cannot say, I do know, liowcvcr, that this was 
the csiablishcd plains pronunciation. W'c can scarcely blame the 
New England lexicographers,' — or whoever first 'wrote the word, 
— therefore, for tailing lo rccogniie ihe French word under the 
untvctsal Western pronunciation. JOKN MURDOCH. 

Sniihcinliiii Intlllulian. Au(. tj. 



Eskimo and the Indian. 



Ik an article on Ihc Eskimo of t^asi Greenland in Ihe current 
number of the Amernait NaluratiU (p, 749). ii is slated that the 
eminent savanl Dr. Rink has recently advanced the idea that the 
■ kayak ' of the hyperborean American aborigines is but a develop- 
ment from Ihe birch-bark canoe of the neighboring Indian tribes. 
In glancing through Peliiot's ■ Tchiglit (Mackcniic River) Diction- 
ary,' I found what seems to be a confirmation of liiis theory. In 
the Tchiglil dialect Ihe word for boat is krayark, and the bark ol 
the birch used for canoes ifcorte du bonltau d pirogues) is calleil 
kreyrorh. A comparative Study of the Eskimo and ihe neighboring 
Indian diaEectS must certainly result in -idding considerably to our 
stock of knowledge regarding the interesting Innuil. A few ex- 



amples of Eskimo loan-words may be given here. In the dialect of 
the Eskimo of Churchdl River the wo^ for ' dead ' is nipa, which 
agrees with niphe (Cree). nip (Chtppcway). clc being entirely 
foreign to the stem iok. which pervades ihe Eskimo dialects from 
Cape Farewell to the Anadyr. One of the Tchiglit words lor ' rain ' 
is nipaltik. evidently related lo the Cree nipt (water). In Algonkm 
we find llii* series : nipa (moon), nip (die), nipi (water) ; and it is 
worthy of attention that this peculiar concatenation is repeated 
with the Eskimo of whom I am .t|>caking, vii.. nipa (dead, io 
Churchill River diateci). nipaluk (rain. t.e., water, in Tchiglit), 
niplarfvark (a Tchiglit lerm for moon). In the far west we find 
the words madiSi^ak |,sun. in Kadiac), miUcfiak (sun. in Anadyr 
Tchuklchi). madje (sun. on Kuixcbue Sound), madaak (star, in 
Kadiac;, which bear a suspicious resemblance to mhitaaea (moon, 
in Tarahumara). malxake (moon, in Cora), mtcka (in Cahita), and 
metslH (in A«cc>, and would seem to uidicatc the great north- 
ward extension of Artec influrnce along the ooasi of ihe Pacific. 
Thorough research will no doubt reve.\l much that is interesting 
and v.tlttablc in Ihia regard. A. F. Chambeklain. 

'rgfuaio. AUR, 13. 

Sea-Water Ice. 

In .Sir/rn^f for August 19. undt^r the heading * The Formation and 
Dissipation of Sea- Water Ice,' Mr. Ashe, in speaking of the forma- 
tion of ice along ihc shore, and the accumulation of lilms of ice 
upon that which a submerged, makui the following stait-menl : 
■' Over this, at the surface of the water another film is formed, 
which, on reaching the level of the submerged ice, is frozen lo, and 
K-mains with it in this position. This operation is repeated till the 
result is that a perpendicular wall of tec form>. whose outer limit is 
the low-water mark, terminated by a horixuntal surf ace shorcwards, 
at the limit of high-water mark. " 

If it is meant to convey ihc impression, as it would naturitlly be 
supposed, that this is so In all pariti of the world, 1 must (latly con- 
tradict the staieraeni for Cape frince of VValcs, Hudson Strait, 
where I was stationed, at the head of a sandy bay, during the 
winter of 1885-36, with the object of watching the furmatinn and 
dissipation of sca-waler ice. Here the di.tiancc between Itigh and 
low tide mark uas about three hundred yards, and, although some 
ice did adhere lu the sand, it always came to the surface in irregu- 
lar pieces shortly after the tide had risen above it. These pieces 
were often piled one U|jon another by the force of the wind, ac- 
cumuUlcd, and »\ the winter advanced they rose lo the surface in 
larger tnavses. until the ice in tile bay had reached a variable thick- 
ness under three fccU when the whole mass floated at each rising 
of the tide a.s one piece, only cracking in a few places, and. with the 
exception of its rough surlace. no change of level could be noticed 
between it and the ic* always floating beyond low-tide mark. 

A higher tide than usual always fori.:ed its way through, within a 
few feet of higb-iide mark, the ice cracking with a loud report here 
and there along the shore, the water again returning through these 
cracks when the tide began to [all. 

Late in January a hole was cut through ilie ice between high and 
low tide mark, when the sand was found to be perfectly soft, in 
wtiich living shell-fish were found. F. F. Pavne, 

Turonio, Auj[. >|. 

An s weft. 

14, An Expulsiok or .Sf-VKknws. — It was probably a ffock 
of • while-bellied swallow* ■ that W. A. C, saw circling about his 
house on Slatcn Island, but they in no way caused the disappear^ 
ancc or the sparrows as intimated. These swallows are here now 
in great numbers, perching on telegraph wires and along ihe sea- 
shore on beach, plum, and bayberry bushes, and on haiy mornings 
many may be seen Hying south along our shore line. As to the 
English sparrows, a lew still remain about the houses, hut this it 
their Kcason of flocking, and in some fields^ especially where grain 
has been raised, they abound. I once knew of a double row of 
elms where these birds congregated afternoons in late summer, and 
chattered in great convention until the sun went ilown. They 
were gathered from a large circle of country, and 1 think that W, 
A. G, will find a similar meeting place, where the missing sparrows 
will be .issembled. Wu, T, Davib. 

TompkintvilJc, S.I., Au|. sy. 
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SCEIBNERS' IMPORTANT TEIT-BOOKS. 



DRAWING. 



THE ESSENTIALS OF PERSPECTIVE. 

Wiih nuTttcrnut IIIusinitoiH drawn by tht muihor. Bf L. W. MiLLBK, 
PfindiHU of Uie Scboul at liiduticial Ait of ihc rcnntylvania 
Mtueuin, rhilncteJplii.i. 1 vol., iililong Svo. ll.SC. 

Th» work Minliinei the imulu ol long exp«n«i)cc and Hpc judg. 
in«nt. The uyle ia clear, 4>iect, and piaclical, nnd the inktructiont arc 
happily supple men I c<] by numerous dia«in£», wliich, iheauibot isiorait 
mi, arc ihc lame Ihac he tiat lued for many jrcara in IcaduDg perspec- 
tive from Ihe btackboaTd. 

Tkk K. V. Svti. — " It is an admirable inaaiial of ktMrBCtiont con- 
Ulning numerous illuttTationi by the author." 

A»T A«*rKtji«— "'It contains all that ihc ]anilKape<i>ainier needi 
of pcr^pcciirc Kiencc. pot >n plain words and unencumWred by 
unncccaMiy dcmuiutrattona. Alioccthcr it u an exccUcni icat-book." 



HANDBOOK OF DRAWING. 

Bjr W1U.IAH Walkkk, Teacher of Freehand Drawing in Oven's 
College, Mancbciier. Wlih upward of iwo hnndied Woodculs and 
Dtigiamt. latno, ft. 7$. 

EXTV^iCT PROM THi pMKFACiL — "The pi]r|»%« at ihit work U to 
r«Tni»h Rich infomalion on Klemcniary Art Education aa U not likelj' 
lo be nicl with in any other compvct form. It has bccii preiiarcd under 
ibBEnidioe prinripte thai all tmccdacaiion coBM^t in ihccMliiTaiionof 
■ he Jndcmcnt. An hat id icnimintlkal clementaand lulenand thuutd be 
atudied in it* eiaci delinrsiire and intelltciual aspeci, u well m In llx 
mora emotional expreiiions." 

BojTON LiTRXAKr WORLD. — "Walker"* Handbook of Drawing ii br 
far ihcmoti intelligent, pertpicuotii and »U|>grtiivcivorhof it) kind which 
we have iccn ihi^Ianc while. In fact wr do not rcmciubct ili e^iuaL 
In plan and uniincr it a eipecUlly welladapted for a teat-book. 



CLASSICAL LITERATURE. 



THE HISTORY OF ROMAN LITERATURE. 
Front the Earlini Ptriod to th« Death of Mareut Anretlui. With 
Ckronaloffic^l Tables, «tc., for the um ol Stadel<ti. By CitASI.l:! 
T. CHtrrrwELL. M.A, Crown octave, ta.jo. 

Mr. Cniitweira hook ii written ihiouEbout from a puicty literary 
point of view, and the nitn hn« been, withoci tacrificing ci^cniial infor. 
tnaiinn, 10 avoid tediou)^ and irivial deiaiU. The letuti It a volume not 
only iqitcd lor the Mudrnl. bai roRiatliibly readable for all who poauect 
aay internet in the subject. 

THe N. V. Nation— ''Nfr. Cruiiwell ha» eiven m a genuine hiatory 
of Rootan lileralHfC, not merely a dricrlpti*« li-l of authors and iheir 
p(odii«tio«i», but a well etaboTolcd portrayal of the lucceuive itagei in 
th« intellcciuil development of the Roman*, and the variona rorma of 
«3preuion which thete took in lilcraturc." 



A HISTORY OF GREEK LITERATURE. 

From the Earliest Period to the Death of E>ca)a>lhcne». By Frahk 
Rvaoy JevoVs, M.A., Tnlor to ihc Uaivenity of Durham. 
Cton-n, octavo, |l JO. 
The aathot goct into dciail withHuffictcni fuUne«i lo make the hittory 

complete, but he never lo«ei ught of the conunanding linen along which 

the Greek mind oiovcd, and a clcai undcratanding o( whkb a Dccaasaiy 

10 every intelligent Mudcnl of univetial liicrainrc 

t^KDoN SpkctatoIU -"ti u licyond ill qaetllon the best hiiloryof 
Greek liieratare that hoa hitherto been puhliKkrd." 

Chica(Mj Ai>v\t*Ck^' With inch a book aalhis wiihin reach there if 
no reauton why nny inicllig-nt l^ngllith rcftdet may not get a ihoroufh 
and comprclicn^ivc insight into the spirit of Greek liieralure, of its hia- 
toricdevclopmenl, and of it* mcccasive and chief ina>tcrpiece>, whtcli 
are here to finely charBCIeriied, analyicd, and crilicited." 



MENTAL AND MORAL SCIENCE. 



PSYCHOLOGY. 

Bf JAHSS McCosH. D.D., Ll^D.. Pr«Eidant of Princeton Collcefl, 

I.— The Cognitive Power*. II,— The Motive Powers, a vol*,, 

lanifl, each }t.50. 
The lint volnme conlaini an aaalyhlt of the operation* of the Mn>i««, 
and of tlieic ceUiion 10 the intellectual pioccsief, and devote* oniidcr- 
■ble ipace in n di^niuion of ScnNC-pctccplion, (lum ihe pljyMulogiual 
side, accompanied by appropiiaic cult. The necnnd volume conilnuc* 
Ihe tnbject with n diiciiu'on ol the power of the Cunicience, Envoiioot, 
and Will. 

Profrtaor William Dtt W. ifvnit, of Bowdoin College. — "Thinbook 
it wiitieii In a clear .I'lil ^>m|ili- ttyli; : it breatlic* a iwcci and winning 
spirit : and tt h inspired liy a nublc purpotc. Tn ihete rcspecis tl 
ua model nf what a lexi liouk thuuKI be." 

ELEMENTS OF PHYSIOLOGICAL PSYCHOLOGY. 

By GeoxQK T. Ladu. D.IX, Pnif'tsorof Mental and Muial FhiloHipfcy 
In Yale Unlvcrtliy. With Numeroui I11n*iraiionx. dro, ttso- 

Prof. WiLL'AM jAKtS. in Tif A'ati^H. — "Hi* erudition and hi* 
broad* iDindedneM Of G on a par with each other; and his volume will 
probably, foe many yeai* to tome, be the iljuxUnl work of reference 
on tb« Mibjeci." 

AN OUTLINE STUDY OF MAN. 
OR. THE BODY AND MIND IN ONE SYSTEM. «y Mark 
HorKINS. D.D., I.L.D.. (..ate President of William* College. 
With llluBtrative diagiawt. fttwtti Ediiimt. isuio, {1.75. 

Thi* wurk lit uii ail entirely new |)lan. It prctentk man in liis unity, 
and hi> acvcrnl facultiei and thcji lelationi are *o preiented lo ibe eye 
in llluuraiirc diagram) tA lo be rradity apprehended. 

Gen. A. C. ARM9rKONC. Principal of Hampton Inslituit. — " For over 
ten years I have made it a texi'bouk in the tenior cUm of thi\ school. 
It it. I think, the greaiett and mott utelul of ihe bookt of ibe gie^tent of 
oar American edticalon, and iadcatlned to da a great work in forming 
Dol only the idea* but the character of youth evrrywhcrc." 

CHARLES SCRIBNER'S SONS, 743 & 745 Broadway, New York. 



ELEMENTS OF INTELLECTUAL SCIENCE. 

A Manual for Schools and College*. By NoaII Poktrr, P.D., LL.D. 
8vo, 13.00. 

Thin i* an abridgement of ihc amhoi'i " Human Intellect," contain, 
ing all llie matter neceuary fur uie In the clua-roont. and Ikat been In. 
troduced a* a inlbook in Va>e. Danmoiith, Bowdoin. Obeilin. Rate*, 
Hamil'on, Vauar, and Smith Collenet ; Wetleyao, Ohio. Lehtgh, and 
Woottet Universitiet, and many other college*, academics, nemal, and 
high school*. 

ELEMENTS OP MORAL SCIENCE. 
THEORETICAL AND PRACTICAL. By Noah PoRTn. D.O.. 
LUD. Svo. t3 00. 
Thit treaiite ii micnded primarily for the ute of college and unlrer- 
sily tludcnti, and it jiraparad with eipecial reference to Ihe c!a«*-ri>oni. 

E. G, RoMNaoH, rresidtni Elrown Unlter»iiy.— '* It ha* all ifae disttn- 
guithlQt: mark* ol iltc auiliur'i work on ' The Huaiaa Iniclkct,' It full 
and co<nprehen»ive in it* Ircatment. dealing l.irEely with currcnl dif- 
cunion*, and vary naiumlly follow* it a* a text-hook for the ciau-room." 

JULtUK II. Serlvx. Pretident AnrhcrtI College.—" Like all the writ- 
ing* of it* diuin^i.hed author ll it copion* and clear, with ample 
■cholarthlp and rrmarkable iB->ighl. and I am ture that all iMchercoC 
Moral Science will firrd ii a valuable aid in iheir iiitiruciioiu.*' 

THE LAW OF LOVE. AND LOVE AS A LAW. 

OR, CHRISTIAN ETHICS. By Makk HoritiNS. D.D., LL.D., 
Late President of WilIlHm^ College, rimo. ti-;;. 

Thi* is dcaigned to fallow the author'* "Omlinc Study o( Man." At 
its litle indicates, it it enlirciy an capoiiiion of the cardinal piccepi of 
Chrttlian philoiophy in hnnnnny with nature and on ihe baiii of rcsKMi. 
Like the trenlite on mental pliilotophy. It it adapted wi>h unuiutl kkill 
to educational uses. It appear* in a n«w edition, which h.-i* iMcn In part 
rewritten in order to bring It into closer relation to hi* "Outline Study 
of Man,*' of which work it i* really a coniinuaiiOB. 
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JUST PUBLISHED. PECK'S ANALYTICAL MECilANiCS. 

ELEMENTARY TREATISE ON ANALYTICAL MECHANICS.' 

By WM. G. PECK, Ph.D.. LL.D., Professor of Maihcmaiks, Mechanics and Asironomj- in Columbia College,. 
New York. 330 pages, iiino, ^ leather I'ricp, 41.50. 

Imendcd t« embrace alt the principles of anslyttral mechanics that arc n«dcd for the study of engineering, architcclure, and t^eodesy. 
Ii in hclificd ihat th<- order of arranyf-ment wM hp (nund logical, the (Jchnilions cl«ar and precise, and the demonsiratiDns simple and 

compreherKive, qualilie* which dislinguish Prof. Peek's previous wotUb. 



RECENTLY PUBLISHED. PECK'S DETERMINANTS. 



AN ELEMENTARY TREATISE ON DETERMINANTS. 

By WM. G. PECK, LL.D. lamo, cloih. 75 cents. 

An innoducdon 10 modem co-ordinate geometry, for ihe use of teachers of muthcinaiics an wdl na all siiiclents of modem 
of mathematical inve^tiKation. Adopted already in a numbn' o( our Icadinj; in:siitutioiih of teaming, ainotiK which might t>c fnentianedi 
the follownc: v'u., Columbia College. West Point U. S. Military- Academy. Vandcrbilt Univ.. Washington & Lee Univ, Syracuse Unly.Kl 
N. C. College. Allegheny College, ' ' \ 

PECK'S ASTRONOMY. 

A Popular Astronomy for the U!>e of Colleges, Academies and High Schools. By WM. G PECK, LL.D. 
3S0 pages, umo, cloth. Price, $1.50. 

Prtients in a compact and popular form all the tacts and principles of the science that are needed in a general course of higher 
cducaii»ii. 



From ALEXANDER "WINCHELL, Prol, of Astronomy, TJnivereity of Michigan, Ann Arbor, Mich.] 

" 1 (etcivtd aiid read with great plea^uir ant\ sntisfjtciion your • Te.'St-Ilocili of Attronomy.' I think yoti have made a most judicious 
digest of informal ion and presented it in such order of arrangement as much experience would dictate. 1 have no doubt it is your own eit- 
pehence also which has reduced the bulk oi a volume, dc»ignciJ c^en for collegiate use. .\n clemi;nlary course in any one of the sciences 
ought to be resiricicd within much narrower limits than is custutiur)- in our ' mauutila ' or even in au-cuUcd ' tcxt-bootuk' This work is 
as practical as beautiful." 



A CONDENSED COURSE OF MATHEMATICS. 

Concise, Consecutive and Complete. By WM. G. PECK, LL.D.. Professor ol M.ithenxatics and Physics io] 

Columbia College. New York. 

This course is intended to present, in a condensed form, cvcty principle of Malhemalics ntcttmry 10 the fullest acadcniit, or Icclini-j 
cal. education. Commencing with the simplesC ideas of iiumljcr. the successive volumes lead the student by easy jrradation through tha | 
dements of ARirii«Eiic. Alof.bra. Ckomkirv, .Anai.vtics, C.MXtil.us. and MtiCii.^Nics. The whole course is treated as a. 
unit, each pan being adapted to all the nihcrs. an<l all the pans so systirinatiicd and arranged as to enable the student to accomplish 
the greatest possible rtatilts with the least possible expnidiiurc of lime and labor. 1 

ARITHMETIC. 

PECK'S FIRST LESSONS IN NUMBERS. Halfbd- l6mo 

PECK'S MANUAL OF PRACTICAL ARITHMETIC. Half bd.. i6mo . 

PECKS COMPLETE ARITHMETIC. Halfbd.. l2mo. (Key, 6301*.) . 

HIGHER MATHEMATICS. 

PECK'S MANUAL OF ALGEBRA. Cloth, iimo. (Kcj. Si-iuJ 
PECK'S MANUAL OF GEOMETRY. ■■ " . 
PECK'S PRACTICAL CALCl'Ll-S. " " . 
PECKS ANALYTICAL GEOMETRY. Cloth, iz mo 
PECK'S DETERMLNANTS. Cloth, iimo . 



APPLIED MATHEMATICS. 

PECK'S POPULAR .■\STRONOMY. Cloth, umo 

PKCKSOANOT'S NATURAL PHILOSOPHY. Revised by Burbanlc and Hanson. 
PECK'S ELEMENTARY MECHANICS. Cloth, iimo .... 
PECKS MECHANICS WITH CALCULUS. Cloth, iimo .... 
PECK'S ANALYTICAL MECHANICS. Cloth, tamo .... 



Qoth, iimo 



1^ For Sample Cepus. introductory and exthange rater, <■/«•,, address the Publiiheri^ 

A. S. BARNES 8z: CO., New York and Chicago. 
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London agent: G. E. Sleekert, 26 King William Si.. Stratid. 

"LUCIFER:" 

A Theosophical Monthly, designed "to bring to light the hidden things of darkness" 
on both the physical and the psychic planes of life. 

Edited by H. I>. BLAVATSKY and MABEL COLLINS. 

" Lucifer is no profane or Satanic title. It is the Latin ' Lucifcnis,' the li^t-bringer, the rooming star, and was a 
Christian name in early times, borne even by one of the Po[]e!i. I|^ only acquired its present associalion from the apos- 
trophe in Isaiah : ' How art thou fallen from Heaven, O L«cif«r ""■ -^f the .Morning I ' Hence Milton look I.uciier as 
the title of his demon of pride, and the name of the pure pale he. v«,%t^ *n,J '*>t has become hateful to Christian ears." 



LUCIFER 



w. 



'^i, 



IS published as the polemical organ of Thco»ophy militani. It bows 10 ihe Law of Karma, but to no other authoriw, 
human ur divine. It is not less fearless than the popular conception of its namesake. It will direct the searching light 
of ihcosophic Truth upon the deeper problems of life, with special reference to the advanced thought-wave now moving 
the most cultuicd cl.i.s<>es in Europe and America, [t will use the dissecting- knife upon cvci]- prejudice, social, scicn- 
lific. or religious, and apply the microscope to superficial appearances, the accustomed routine of life, respected 5h.iros, 
accepted scieniific doj^^is, and revered religious creeds- The true " Light-bearer" brings not peace but the sword, to 
war with no man indeed, but with every dark and evil thing. LUCIFER accepts the lot of all those who oppose the 
dark serried ranks of mateiiali.<nQ with the facts of Psychic Science. There arc things which can only be scrutinized to 
any effectual purpose by the application of a higher knowledge than suffices to deil with physical facts, and by diSerent 
mclhoils than those hitherto employed by "Societies for Psychical Research," singularly so-called. The editors are 
encouraged to unileriakc the publication by the pruinise and f;ood earnest of help from those who possess this higher 
knowledge, use those diHorent methods, and consider the ttmi.- ripe for most precious truths, which have been from all 
ages, to be born again in Ihe minds of men. Many of the best-known mystics, occultists and psychic researchers will 
contribute to LUCIFER. 

Published monthly. Price. In Ametioa^ $3.00 a 7^^- 

XW Address Bex idif), NfU' York ; or No. ^-^^h N Street, If^athblghn ; or the Editors, Maye^, Upper Norv9od^ 
Crownkill. Ijmdon. 

GEORGE REDWAY, 15 York Street, Covent Garden, London, W. C. 
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PROSE PASTORALS. 

By HERBKRr MtLTOM SrLVBSTKR. IfKlO. 

1 1. SO. 

"Kot lines Thomtiin gave to tlic waiti 'The5euoi» ' 
hnnatnie InvD licit Iha u<l of i nnre it>pRtiiltvr aad 
vartllv Bitlefprelcr thta he wIkjk ^ Pru.i rABIr^ritb ' Kvti- 
UjBi Ihaweiji tuennof fiartrY."—Buiem fimfftl. 

^*ltroiuJ jiivlarc* »l ounlry wajr. dmwp wiih loving 
Uiucti."— jAuffH fiarmal. 

**lt will bc&rc&mfuriHip wiih the WQik of TliOffAU ei 
of Biitmuxlit."" — i*artlattd Trtttatrifl, 

■■Une can (»ri|cl hU cniiraementi, *ni dwd! in Ih« 
Otldal ciI ArmdU. wbcDGvei ta idle boot ihiutu tuch > 
bMk late Kit b>nilt.'*~Cil/i^jfr JoMmaS. 

*' Th« bool iniul be rci^J To Ap|ireci«tc ill affliiant 
[ilctut«quen«."— Cfiian Ti'mri. 

"Li-ven uf na-iure ia Iwr MewCa^lind dnM iiiiy 
ifiEOi] iiimi^hca ul these f1<ii dan ovci lucli drumy 
fUH with t auiet lort otplraain.— tin Bit/tn. 

HbltaJBg fraihcr, MfUlei. ar bretxiei. bo* audt id 
■ppcanncethUyeu."— ifiHftfM TritUMeri^l, 

PENELOPE'S SUITORS. 
hy EuwiN I.As»£TTcn Hymnkx. i vol. 
2400. In niiuquc biiiUing. so ccnlt. 

"A aiMlnl aail lovely tt<ny-"—^titt CMr*nftJt, 

"DdlciAui humoi,"— SmJjii (ii»*», 

'*Thc0f Jtary i* tuM wih Ibv uiractal ^Tdvilv- '\'\<^ 
vboleslntru > dctualc yrn tl'upril. jdiI willdclislit 
KcatlcwDmen u veil u <hc aiin of t*>le oliD hu *b eye 
10 Ihcludicieui." — Tin Bmun. 

A jV£iy ROMANCS OF ITALY. 

THE HOUSE OF THE UU5ICIAN. 

By VimiiMA VV. JoHXsoN. auihor of "Thi: 
Nc|>luiic Vase.' elc. 
It it a Etririoiii fi'^iin ul VB:ncliBB life and lave, full 
nf rich Adriklic color. >liu lohmon U well known at 
ill* Buitim si tciRial ■dmiml)!* tiurlu ir.& nai<U, aoJ 
hu now lei aaine yean beea i ntiileni .^1 tuly. wb«« 
finevt ipinl i^'c liiu cuu^jhT anJ icflctlf^ in iFie " 1')ir 
HouLe >i( I he Muiitiaii." 

THE CRUISE OF A WOMAN HATER- 
By G. Ue Montacban. 5« ccnis. 

"A clani. Cudnatiiiii ilwy of lh« i«). In wblcli (ht 
Kodcr la camrd alunc fruin piffc to pdiie vy >T>iKh u i 
Bailing reuci e> bclorea brok ftUsiuicT-tirecc. ll ii )uBt 
ilia booh fur a lung irierniWD ; It in Icrau. pleuts. lome- 
iin«« avon fatci&a(e«, but never harruwk. It boa the rsre 
auality of leaving ■ eanlonable aenas lu Ihc leader'* 

't*Ffr tatt tf all intUtllrrt Sml, pttt'faH. n 

TI€KNOB & CO., Bo^toIl. 



^"^'■^^-.■cLr- " 
-"Ymstn'ive I 



JOHNS HOPKINS UNIVERSITY, 

BALTIMORE. 



^Prapuunn of ihc iniiruciinn nftcrcd, (or ihe 
lentlc year bet^inning Ociobcf i. 1667, to 
idnsie, Un(1cn;raJiinic, anil S;)ir<:UI Studtiiu 
will Iw s*ijt on »i>[ilic«lion. 
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Importations for the Fall Sea- 
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ORDERS by mail receive 
prompt and careful attention. 
Address 
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SEW YORK. 
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Th. Ameiioan lnvostm«nt Company, 

of CmnvcEuLurf. Ici#ei. ..i>K ■■ itBiiJ-iiu CApitdl of 
tSOO.OOO. surplus $75,000, vffrn liiH 
Mi^ngagfl Loaiit cirjiwitiK &OVen i.>erLei)i-. Irc^iEi Piiiii;i- 
pal and tnicrct fully guaranteed. Altg t pe> 
oenl. ttf-ye^ Dibcuiute lti>ikLtt .^ciued by 1^5 pvf ceoi. 
Elf Ar.1 ^luri^j:^ L^ktiit b<^ld in Liii*r by lite Mor— 

oantlle Trust Company. N. V. it"' «»■-<"- 

llCialn of depoiii ler piriodi unilci on< ytar, Wril« 
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A very laree frlwh ki^d fn'Vdt t^riety v^f diamonjli t^- 
ttantl> OD hAnd- An ^iBaitineni will be lent lor taunlna* 
■ion in ihii eiiy or vietniiy Th«i reliable nutiei deiin 
ll WALTltAM WATCIIES, RICH JEWELBV, 
FKtSCH MAKitLF CLOCKS. BRONZIS, STKK- 
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In a COMMliNlCATION made lasl ye*r to the French Acatfcmy 
of Medicine {S^iencf. viii. p. 29). Dr. Womw gave the rcsullo of 
his investigations concerning color-blindness among the fitrsonnel 
of the Nonhem Railway. The figures which he gave showed so 
small 3 percenlAgc of color-blind employees as to warrant the con- 
clusion thxt there is not much danger 10 he feared for railroad 
travcliers from these defects. More recently Dr. Worms h« informed 
Dr. Jeffries of itoiitoii ihai tliLs prrccal.ige was found ainorig those 
emi>Ioyc<l .iftcr M had been examined on entering the service pre- 
viously. — an explanation which gives an entirely different phase to 
the milter. The sUlisltca given by Dr. Worms, and to which we 
have already referrvd. have been repeatedly cguoted a« an argument 
by those who do not admit the prevalence of color-blindness among 
nflnud employees, and who iherefore deem color-testing unneces- 
sary. This use of the figurcsof Dr. Worm.s, whichwas jtulitiablein 
»Tew nf the form in whicli they were originally given, should now be 
abandoned in view of the later information received from him. 
This &ul)jec( »l color-blindness among railroad employees Is attract- 
ing the aticnlion of thoughtful men in all pans of the world. In 
our own country. Massachusetts has a statute \n relation to the 
■natter. Thb directs dial iiu pc[i')n shall be employed upon a 
railroad in any capacity which retjuircs liim to distinguish form or 
color signals unless he has been examined as 10 his »ght by some 
competent person employed and paid by the railroad company, and 
has received a cerlificaic. The phrase 'compcient person' is a 
very el.rMic one, and it is feared tli.il the examiner is not in nil 
cues competent to make ihc icsis. The Alabama legislature has 
cnaclcd a law which is pronounced to be the best yet devised to 
overcome this evil. It provides for examinationa comluried by ex- 
perts, not according to rules of their own, bui guided by standards 
both of visu;it power and of color-sense which arc fixed by law. 
The railroad employees, under this law, arc divided into two groups, 
— one containing engineers, firemen, and brakcmcn, in whi>m a 
high visual power and color-sense are demanded, and the other con- 
taining galcmcn, conductors, and others, 10 whom an inferior siand- 
«rd is applied. Connecticut at one time had a law upon thiK sub- 
ject, but. after one year's trial, so many cmplo>-ccs were found 
deficient that in obedience to the demand of politicians il was 
repealed. In one instance a board of cx|iens fnuiul iwenty-four 
railroad employees to be color-blind. Their report of these (acts 
created such an outcry among their friends that another lest was 
demanded, with flags and lanterns and not with colored worsted as 
in the former te»t. 't\\\* Fc%iihetl in pro\'ing that of the Iwcniy- 
(our, twenty-one were wholly color-blind, and three color-blind in 
part. Dr. Worms has recommended that exercises on ihc colors 
should be carried out in the schools to reduce the percentage of 
the color-blind. In commenting on this recommendation. Dr. 
JeSries says that no exercise with colors can change the cangenital 
color-blind, who arc four per cent of males everywhere. We hope 
lo see this subject agitated until the provimons which arc now in force 
in Alabama shall apply throughout the United States. It matters 
Uttle to a traveller that his life is secure in one State by reason ol 
stringent taws against coior-blindness in railroad employees, if as 
SOOD as he crosses the boundary line and passes into another Stale, 
in which no such law exists, hb life may be sacrificed by a color- 
btif>d et^iieer who, mistaking the te<l liglit of danger tor the white 
Bght of safety, runs his train through an open drawbridge into the 
river bcknv. 



CO-OPERATION ON THE CONTINENT OF EUROPE. 
It. Ckkmanv. 

The reply from Germany lo Lord Roscbcry's drcalar letter (sec 
Sfitn^t, Na aao, p. 395) Is more systematic than thai from Fnwvcc. 
At the \-ery outset the writer says that among the working-classes 
of Gcnnany co-operation has met with little (aror ; the well-to-A" 
classes, on the other hand, have applied its (winciplcs with consider- 
able sticcess in many directions. This reluctance on the part of ihc 
woriciitg-people to c«-opetate is ascribed in a large measure to the 
fact that a» a class they are incapable of appreciating the valtic ol 
making provision for the future. They are not yet educate^l up to 
the point of nuking iitdustrial co-operation a real factor in the im- 
provement of their condition. The tendency toward State socialism 
in Germany is also an obstacle to co-operative development. Statis- 
tics as to co-opcralion art not easily obtained in Germany. Both 
the govcmmcnl and private societies are vcr}- reticent when asked 
for information on commercial or Industrial questions. The roost 
observant notice of co-operative movements, so far as they concern 
the artisan and Laboring-classes, is probably taken by the Central 
Association for the Welfare of the Laboring-Classes, and Us organ, 
the ArhiUer/reufui : while very valuable statistics are to be fouiMl 
in the yearly report of the Central Union of German CO-opcrative 
Societies, on all which the report from Germany b based. 

Associations belonging to this Central Union of. German Ci> 
operative Societies are entillal ■ Regijtered Association*.' and are 
established under the Prussian law of March 37- 186". and the 
German law of July 9. 1868. These laws grant special privileges 
to co-operative societies : that is to say, associations not restricting 
themselves to any fixed number of the memliers composing them, 
and got up with a view of facilitating the obtaining ol credit, the 
earning of a livelihood, or prosecution o( husbandry by their mem- 
bers by means of joint management of their busincsfi. A great 
number of associations have united themsdvec under the leadership 
of a counsellor In the Central Union. 

Suth enterprises are in Germany indissulubly connected wth the 
name of their great founder. SchulK'-Delitisch. The movement, 
which he started and otgaiiited with extraordinary genius, is cti- 
tircly based on the priniijilc of ' wlf-hclp," " If a man cannot save 
a lew pence by denying himself a couple of glasses of Iwer a 
week." said Schultc. " 1 can do nothing for him." The history ol 
Schulie's attempts arc briefly as follows: In 1849 he founded at 
Delitzsch. in' Saxony, a -sickness and death' fund, which, for a 
small monthly subscription, afforded help and medicine to the 
poorer artisans and laborers in case ol illness, continuous pecuniary 
suppon in cases of incapacitation for work, and conirihutlon 
towards funeral expenses In easel of death. In 1850 Schulic started 
a loan society, and. in rc-organuing the same in iSjt. he introduced 
the principle of untiniitcd liability, and completed his system, as fat 
as essentials were concerned, hy forming capital for individual mem- 
bers by the intn^luction ol inalienable shares. The example thus 
set was quickly followed, and many mutual help societies sprang up 
in various parts of Germany. 

The principle of unlimited liability, on which Sch»iUe most 
strongly insisted as the keystone of hb system, was also adopted by 
Raiffetsen, who founded similar societies, chiefly in agricidtural 
di»lricts. The double effect seems to have been to raise the credit 
of co-operative societies, and to confine them to persons ol small 
means, persons of larger fortune being shy of risking their whole 
property. 

As mentioned above, the societies on the SchuUc-Dcliusch plan 
have been regularly organized into an association, the principal ob- 
jects of which were briefly described hy him in the repon of 1874 
as being the following ; " The General Union ol the German In- 
dustrial and Economical Co-oper.itive Si>i:teiie«, founded 00 the 
principle of self-help, the affairs of which are at present managed 
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by me u a tiUrfed agent. Modt deirgUH of (he asaoouioas !»■ 
lonipDC M M b> an anmial gtncral aasembljr. whld) coniroh (be 
■Aaira of tlie tuikn ai suprrrac antbontr. without Intcrfcnng with 
the tndcpcndencc or with the t.pectal aSain of Ihe individu^ socie- 
tks- Aa ama^aittg links ItetwcM) the central authority aut b»- 
(flvidaal aMociUion^ suborlrnaie uniona. which embrace the aocie- 
ticaol vanouftCemun couoiries or provincm.cM' of special branches, 
hare been fomiMl.whosetask ttisio aiienci to their special interest. 
and 10 communicate between them and the central authority. They 
prepare for the general assemMy in special aueiablies of their own. 
aad niorce the moluiions of the former in their dmricta. white the 
yiUlithlHii chosen by them form a committee which assists the 
agdU is carrytnf cm the bmineaa of the anion in the intoral 
blwn the general assccnldka. Thus, without interfering with 
the free action ol the iwfindual societies, a central poioi is created 
for the cacbaiy of experiences, (or the sifline and criticising of the 
cver-accumDlattng material, for advice and help for members in any 
Idftd of *mbvr9«tn>et)l, and finally (or common defence against 
thfOienlac dtoger. Add in thc»c advantages the most valuable 
baiiBeM relations between the several societies in the etecution of 
eemnissioni^ and especially In mutual usistance with capitaL" 
The reaoluikms of the general assembly have only the force of ad- 
vice, and their acceptance is eofortred only by the weight of Ihcir 
own reasons, and not by presmire of any kind. 

The number of societies in thb association tncreaacd from lyi in 
i8$9, tu 771 in 1864. and was 3.822 in 188;. At the lasl-namcd 
date they were diMributed thus: loan and credit societies. 1.965: 
co-operalire societies in various branches of trade. 1.(46 ; co-opera- 
lirc store societies. 678: building sociclies. 35. At the end of 1S84 
the membership was i.;oo.oou. Of their own capitaLtn sharesand 
reserve funds, the)- possessed 300.000,000 marks : and ol borrowed 
capital. 500,000^000 marks. 

It may be mentioned that the co-operative movement in Ger- 
many b unfortunately at present assoctaled with the Radical 
political opinions. Even SchuUe, though at first he kept the 
movmenl free from poPitlcal color, was carried along by the tide 
in his bier years. The consequence has been that co-operative 
enterprise on the self-help principle in looked upon nilhcr wtih sus- 
picion by the niling .luthoriiics. 

Co-operaiivc Blorc asvKialions exist in considerable numbers in 
Germany, and are in the main very succeWul. They bcir the 
name of Conanrnvtriim. Many of the earlier associations confined 
themselves I0 making contracts with dealers, provided that the 
latter grantc<l a discount to the associaiion on all goods sold, 
which diu:uiint was, after deduction of ex|ienRCS. divided among 
the members. 

Those formed since 1863 have followed uiorc and more the 
principle of similar Rnglish associations. They give no credit, sell 
at the market price, and. after providing suitable interest (or the 
business shares of the members, divide llic net prolita in proportion 
to the goods bought, which projiortinn is marked by dividend 
cotmten : but there arc »ome very well conducieiJ societies which 
•ell at the lowest price possible, and divide ihc prolits equally, or in 
proportion to tlie business shares of the members. As in England. 
the more developed societies are gr.idually undertaking the pro- 
duction of their own goods. The South German associalions have 
taken n «lcp towards the establishment of a common wholesale 
hniimin by fomiing a joint stock company for the purchase of 
good* *l Mannheim : in North Germ.iny ihia was in 1878 stil] re- 
garded as premature. Nearly all the important cu-opera live store 
associations have registered themselves under the Co>opcraiive 
Societies' Law. 

The proper principles on which such associations should be con- 
ducted are laid down by SchulE^-DelitISch as follows: r. Those 
who buy from the society should themselves be members of it (sale 
to non-mcnibcrs is, however, allowed as bciriK likely 10 induce the 
latter to join) ; 3. Business shares should be gradually ac- 
quired by the members up to a normal sum by the payment 
ol a small subwriptioii, or by accumuUlion of their divi- 
dend!!: 3. A common reserve fund is (onm-ii by keeping back a 
certain number of sh.ire<i, .ind by n stti'ill rnUJnce lee for mem- 
ben: 4, Cupitul ik borrowed on the cointnoii security of members, 
ur (though this should be avoided) goods are bought on their com- 



nMQ emfit : 5. Sales are for ready money, the |irD6u bring divided 
between ttte neserre fond and tfac Members' dividends ; 6. Tbo 
cuo^^ and officials are pnid aceordtag to the work ibey do ; 7. 
The nnmber of membe% is onfimitcd. cnHy into and withdrawal 
from tbe society betng c«}ualiy frc«. 

These rulet, beine stamped with the great authority of SchuUc 
represent the general principles on which the vast majjfity of co- 
operative aasociatioos waste, and are recommended to all by th« 
Central L'nioo. 

The number of these ctxipenitrre stores iweaty>(ive years a^ 
was 41 : in t88; it was 678. Their average sales in 1884 were 
I90U02J marks. Their avenge holdings in bu&iness shares arc 34 
marks 6 pfetmigs per member, and in reserve funds 14 maHcs 3 
pfennigs per member. One hundred and siny-three of the socie- 
ties showed, in 1884. a dividend on c^tal and purchases of 
2^13.366 marks, or 8$ per cent. 

For ibe failures in 1884 numerous reasons are given. One society 
failed in conseqoencc of tttor ** unfortunate choice of a store- 
keeper : " another in consequence of quarrds among the members ; 
a third society were obliged three times to change their storekeeper. 
and eventually came to an cod in consequence of the impossibUity 
of finding a suiubic person : a founh came to grief in consequence 
of Ibe desire of the members to divide the resen'e fund. On this 
latter rock many societies have spUt. As soon as the society finds 
itself possessed of any considerable sum of money, individual con- 
fidence seems to give way, and greed of the immediate possession 
of their own share prompts the members to diisolve the as.so- 
cistion. 

Co-operative workshops are not numerous in Germany, and the 
general opinion is unfa\-orahl« to them. 

The favorable j-cars, from 1S70 to 1873. seemed to bid well for 
the estabUshmenl of a system by which the workmen should be 
made participators in the profits of their industry : and the govern- 
ments of Germany took pains not only to try the system in then- 
own works, but to obtain information as to its working clscwheie. 
The initiative was taken by Bavaria ; and from an inquiry- made in 
1 874 from fifty Bavarian firms, of whom about thirty sent replies, it 
appeared that in most cases such panicipvlion was confined to 
premiums, gilts, and a percentage to overseers and foremen. These 
cases were chiefly the iwult of individual liberality on the part 
of employers of labor, and. as they ceased in the time of Industrie 
depression which succeeded, ihcj' are without scientilic value. 

The 'Report on Arranijcments for the Benefit oi VS'orknien in 
the Larger Indu.iirial Establishments of Prussia.' published in 1876 
by the Prussian C.ovcrnmrnl. il.itcs that at that time there were 
439 cases ofestablishmcnis in which the workmen shared in the 
prulits, and 61 where ihcy shared in the capital. A closer analysis 
of these figures, however, shows that in most cases such participa- 
lion was confined to the foremen and overseers, and that in only 
16 cases did all the vs~orkmcn have a share at once in the under- 
taking, and in iS others after a certain lapse of time. 

Schui/e-Deliizsch always declared that producti«-e associations, 
i.e., '■ asiociaiioni ol a number of small masters or ol wage-Uborers 
for the puiposc of industry on a large scjdc for common account 
and at common risk. " was the highest form of a.Sf>ociation. and the 
kc\-ston« ol his whole system. Such associaUons. he pointed out, 
arc most easily csiitblisiicd the less capital they require, and the 
more readily ihc goods proiluced ate sold. They arc most difficult 
to establish in bran^rhesof industry wliich, owing to minute division 
of labor, require the co-oj>crstion of workmen ol different trades, or 
which entail expensive machincr>'. 

Hitherto the general history of productive associaiions in Ger- 
many sccnis to have been prelty nearly the following ; a not very 
large tmml>er of workmen join together to establish a coinirran 
workshop and srll their products for common .nccounl. The 
oripnal intention of .idmilling new working members is frustrated 
by the fact. that, whereas an iadividunl capitalist c.in increase or 
diminish the number ol his hands according to the requirements of 
the market, every unfavorable conjuncture has the effect, in a co- 
operative associaiion, of leaving some of the members not fully 
occupied. When better times come, the admission of new members 
is looked on with disfavor, because it only renders the position of 
Ihc others worse if times of depression return. There is. further. 
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the difficulty that the advantages shared by the new members &re 
tlir result of sacrifices on the part nf ihc old, for which the latter 
are not indnnnitied. It conMrtiucntly mulls that the associations 
refuse to admit nc*v members, and in good time* employ regular 
worldncn hired (or wages and liable to dismissal, and thus in the 
moment ol success such associations lose the essential chanctcns- 
tks ot co-operative societies. 

To meet ihesc diilicultics SchuUc recommends ; — 
I, Thr .ulmi&uon not only of members of the trade, but. as deep- 
big' panners, of personit who, »-ilhom taking any share in the 
biduslry of the associaiton, arc yet willing to venture a deposil oi 
capital : and of workmen who enter the asMxiation at once, but, as 
they cannot be emploj-ed ai once, remain for the time bang as 
wage-laborers under other employers. 

z. The panicipalion of new memliers in the proliis only after a 
certain lapse of time. 

3. The application of borrowed capital, and not of the sociel)-'s 
shares, to the acquirement «f such real pf<^rty as is required ; 
such borrowed capital not being reclaimable liefoie a certain date, 
but receiving; iniereal. 

4. WithOniWdt from the association to be subject lo oa long 
notice as iiossLbte. 

As to division of the promts, most German associations a^e 
vnth Schuljc, chat, aJtcr the reserve fund has been duly considered, 
five (ler cent inlercst should be added to each business share : that 
then half the surplus should ^o 10 swell the slian-s as super-divi- 
dends, the other half being diwdcd a» bonus among all the work- 
men and officials according to the amount of salary' they have re- 
ceived during the year. 

It is very diflicult to obtain accurate infonnalion respecting co- 
operative undcriakings for productive purpose:^, as, from reasons 
of trade, such .issociaiions are ver>- reticent «ith regard to their 
working. 

In the report of the German Cooperative Union (or iSSi, 145 
productive associations ar« mentioned under the following divis» 
ions: — 

ti Cttiincl ADd Iniltumtnt uukea' MMtUlkM, 

>7 Spmucr* iind laruwvn' " 

t% Ulllen and baktn' " 

■ I Boolucllen kud printm' *' 

10 Tuilon' ■* 

f Butchtn anil iliushuxn' ** 

7 Bmrart' 

S Cisu>naau(acturan' '' 

f CurftDMn, bD!ld«n.aiid>l««i*culUK* ■■ 

f Mrtal-vorkiin' " 

S Spirii ani) bnody diiiiUen' " 

} Shoeoukkna' ** 

•t Hiict llaneo-ui ** 

The same report gives statistics of lo associations which made a 
net profit of 5.J per cent, allowing of a ilividcml of 13,6 per cent, as 
against 16,0 percent in 1883, and 13.5 per cent in 1882. Whether 
this dividend is paid to the members in money down or nol tloes not 
appear. Of the working capital of these societies, 364 per cent was 
their own. 

Herr lluruhet is (he only authority who believes that the work* 
men's participation in the profits has prevented strikes. 

The inont conspicuous examples of co-operaiion in production 
arc the Uerlin llrass-Work Com)>iany. the Windhoff Foundry at 
Liogcn, Moller's cnginr-woi-k$ at Kupferhammer, Keilpflug's cigar- 
{aciory in Berlin, and the cotion-mills at Hascl. 

Of all co-operati»'e enteqinses in Germany, the people's banks 
are the mnxt de\-eloped and the most successful, and they appear to 
have in a great tlcgrcc overcome the indebtedness and niiaer)' which 
were so often the lot of the working-classes a quarter of a century 
ago, in consequencu of the usurious interest that they were com- 
pelled to pay, esjKcially in agricultural distrkls. on even the smallest 
loan. 

The main principles on which these banks are founded arc ag^n 
those of Schulie-Dclilisch. They are : — 

I, The loan-scckcrs arc themselves the directors of ihe institution 
established lor the satisfaction of their needs, and share the ri&k and 
the profit. 

3. The transiictions of the association are based throughout on 
business principles : the fund of the association pays tu the credit- 



ors, and the loanHakers pay lo the fund of the association banl^j 
inlere^ and commission, according to the rales in Ihe monc 
market. The managers, especially those who have charge of the ' 
lunds. receive remuneration according lo their services. 

3. By full payment nncr for all, or by small continuous cont 
iion« on the pan of ihe members, shares in the capiul of the . 
ciation arc formed, according to the amount of which Ihc profit iflj 
divided, and placed to theii credit till the full normal sum is rcachedi' 
by which means an ever-growing capiul of its own is acquired for 
(he business of the association. 

4. Ily the entrance fees of members and by reservation of shares, 
a common reserve fund is accumulated. 

;. Sums further necessary (or the complete carrying-on of the 
business arc borrowed on the common credit and security of aD tbe 
members. 

6. The number of members Is unlimited. Entrance is open to alij 
who sati»f>' the requirements of the statutes, and it b free lo anj 
one to cease lo be a member after giving due fvotice. 

Not only artisans and manufacturers, but also others, especially 
agriculturists, merchanLs and dependent workmen, avail them-J 
selves of these banks, and they have maintained and strengihcncdf 
themselves in tbc confidence of Ihe publk through all crises, 

The Giro-Union ("Circulation Union") of German atsocialioos ^ 
deserves special notice. An account is opened at Ihe Associaliona^ 
Bank in Berlin in favor of each people's tuank t>ek>nging to the' 
Union. Each bank keepa a deposit of at least 509 marks there, 
which can lie incre:tscd k^ deposits in specie, by bills on Dciiin or 
any Prussian bank, or places where there are other loan associa- 
tions, or b>' the transferrence ■ of the deposit of a third party from 
his account to their own : it can, on the other band, dispose of its 
deposit by transferrence to another account, kept by the bank, or 
by checks, bills payable at sight, or ordered consignment in specie. 
Though Schulee regarded this institution as cstrcmeb- important, 
only a inintirity of the jteople's hanks belonging to the general union 
belong to it also. 

The number of people's banks belongir^ to the general union 
was 1.961 on Jan. t. 188$. 

Co-operative societies for educational purposes u'ould appear not 
to exist in Germany, where educational facilities in ever>- branch cf 
learning are sUready amply provided for. and within the reach of 
the poor; but co-opemtive associations of various kinds often pro- 
vide educalional. social, and recreative facilities for their members. 

Societies for building dwellings for the poorer classes have met 
with but little success in Germany. They appear to have succeede 
best in Alsace; and one at Flensburg. in Jutland, founded in 187! 
possesses, according to the report of 1884-8$, 19 houses, with 
value nf loo.ooo marks, and 800 members, one of whom has tfa 
sum of 87,000 marks 10 his credit in tbc society's hooks. 

The formcily wide-spread system by which pasture-land. (OTCSt. 
fisheries, etc. were held in common, has almost entirely ceased to 
exist in Germany, in conse<!uence of recent legislation. On the 
other hand, a movement has taken place, chiefly under the same 
auspices as ihc co-operative movement on the Schulzc-Dclitisch 
principle, by which combination now plaj-s a very imporlanl pan in 
German agriculture. 

Dairy co-operative a?i'iocia lions have been started in all direc- 
tions. There arc further assoctations for the purchase and use of 
agncuUural machines, the members paying a certain sum for the 
use of the common properi)-. and associations for cattle-breeding, 
sheep-farming, hops, ve^reuble. and vine-insurance, and kindred 
objects. 

THE STO.\E AGES IN TUNIS. 

Ax interesting rej)ort on the relics of prehistoric man in the re- 
gency of Tunis appeared in the May number of the well-known 
scientific periodical, the MaUrianx psur VHiiloirt Primithf ti 
NtttKTtiU dt rffomme. The author. Dr. R. Coliignon. (IcfnUed by 
ihc Anthropological Society of Paris for tills purpose, spent three 
years in travcriing the country in every direction, and tn making ihc 
olxrfirviitions and coilecitons which are described in this report. 
Only the princip.-il results can here be noticcJ ; but the^^e. it will be 
seen, arc of great scientific value. 

The most important observalUms were m-tde in the district about 
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Gafaa. a considerable lown in the soulhrm pan of the regency, pre- 
serving ihe Kite And the name of the Roman Capsa. The author 
describes three Tcmattiablc hills, which rise to a mixleratc elevation 
in ihe neighborhooti o( thai town. These hiils. having beer made 
posts of obiervaiion of the ot^cupying army, arc now known as 
I'osta 1., II., anJ ill. Patl I. i» nn eminence risinK on one side, by 
a gradual slope, to a height of sixty metres (about two hundred 
feel) above the level of the town, and descending on the other tide 
in a steep, cliff-like face, of forly-lwo metres, to an upland plain. 
This precipitous (ace offered (o ihe inveaiijiiiUor the advantages of a 
eutting, sho^^"ing the composition of the hill from base 10 sumnill. 
It ptDxed to be. in the urcaler part, a limestone conglomerate, in 
which are embedded »mall |UTiicIes of (jiiurijc. with rolled llint- 
Stoncs of various sizes, and (ragmcntsof hroHii tileic. Oeolo;^ically. 
Uie hill belongs to the earlitsl period of the quaternary or plcixto< 
ccne epoch. Tlic lower half is of stone sufficiently compact to be 
quarried (or building -stone. Above ihi& is a layer, about eight)' feet 
thick, of somewhat looser and more friable conglomerate, with larger 
embedded stones. And this, again, is surmounted by a stratum of 
yellow travenine. about &ii metres {twenty leel) thick, containing no 
flints. 

The remarkable fact is, ihat throughovi the conglomerate vvere 
vered relics of human handiwork, in the shape of wrought 
flints embedded ii^ the rock. Still more irmarkablc is (he fact Ibat 
in ihc lovier and harder stratum tiicse relics were all of one sort, 
while in the upper and looser layer tiiat sort had disappe.ired, and 
other kinds had taken its place. In Ihr lower siraiuni be found 
specimens of tliat rude tool — the rudest of all tools — which is de- 
scribed someliinri as the 'drifi-implcmeni,' somciimcsas the 'axe 
of Si. Acheul.' and l>>- Wnf. G. de Monlllet. in his noted work ' La 
Prihistoriquc' as the " lisi ' (eatifi A potng), — a stone clipped into 
an nvuji) or almond-likc shape, and intended cvidenily 10 be grasped 
at tlie smaller end .titd used in poiindiniij or hacking. With these 
were some of the eo.irse Hake*, or clipped fr-Tgrnents, which u.tually 
accomjiany them. These stone fists and ll.ikes were all in (he typical 
foniis which disiinguisli the work of the earliest quaternary race. — 
vaiiously known as the "River-drift,' or 'Cansiadi,' or ' Chellean * 
race, — and were the only traces of human industn* found in that 
siraium. 

In the looser stratum above, not one of the ovoid implements was 
found, though a single specimen Mas extracted ju^il on the line of 
divbion between ibe two layers. All the worked flints in the upper 
layer belonged to wh;ii M. t\c Mortiilci styles the " Mouslerian * 
type, but were mostly of a heavy, coarse, and worn appeura.nce. 
They were of various shapes, — triangular points, thick blades, rude 
scrapers, and (he like. Dr. Collignon is ol npinion that tlie imple- 
ments in the upper conglomerate stratum were a development of 
those in the lower ; but the fans, as describitd by him, do not seem 
decisively to tiear out (his upinion. finally, in the higlieiit s(r»,tum 
of all. the travertine, as has been said, no flint* of any kind wer« 
found. The hill known as Post 111. rcsemliles that ol Post 1.. eiccpt 
that it if) kiwcr. aitd that the layer of travertine is wanting. 

The necessary conclusion!* from these (acts, as set forth by the 
au(bor, are. that in the earlier part of the quatemar>- era this region 
was inliabit<-d b>' the race or races of men who formed these im- 
plements. During a period of great but unkno^vTl length the land 
gradually sank, and was finally cov'ercd by the 3«a. When it again 
rose above (he surface, the currents swept away nearly all the for- 
mation which had accumulated during this subsidence, leaving only 
a fc^v hills, such an liave been dcMrribed. to indicate the original level. 

After this denudation, a new but briefer siihiJdrncc took place, 
(^vlng rise to a new formation, and foHijwed hy a new elevati<m. 
These (acts arc shown M- the e%'tdence8 displayed in and around 
another hill, known as I'osl II. This is one of tbc* (ool-hills ' of a 
small mounlain-cbain which sink& gradually mto the plain at a little 
distance north o( Cafsa. Around theite hillsand on iheir declivities 
are scattered many small mounds o( clayey loam. These mounds 
re«t on a Liyer containing many coarse Moustcrian inipltrnicnts, exactly 
similar to those in the upper conglomemte of Post 1. .^bove thiji 
layer is a stratum ol argillaceous cartb, Ijclwcen three and (our 
metres thick, comamiitg no Oints. Then follows a thin layer or film 
of Kuih, about four inches thick, full o( flint implements of every 
dcscripdon. This layer clearly indicates what was for a con:itiderabk 



period (be inhabited surface. Above this layer are a few fc« of 
earth: but the same implements arc scattered profusely over the 
jiresenl surlacc, and arc lound below it where the soil b furrowed 
by the rains. Thej- belong to ever)' one of M. dc Murtillct's 'ages,' 
subsequent to the Chellean and the earlier Mouslerian; vir., the 
up)>rr (or later) Mouslerian, the Sulutrean, the Magdalcnian, and the 
Neobthic. .So far as prehistoric Tunis isconcenied. Ur, Collignon is 
saiistted that no distinction in point of lime can be made amon^ 
the^c di^crcnt industries. It is clear, also, that they have continued 
in existence (o a virj' recent pcnod, since the soil which covers some 
ol the Romaji constructions holdfi Hint implements oJ the same 
description, 

A very curious fact. ascertained by Dr. Collignon. is thatall these 
stone implements. o( every age, are restricted to a comparatively 
n.-srrow area in the south and west of Tunis. While they abound 
in that district, they arc almost entirely absent from the northern 
and eastern portions of the country. Dr. Collignon docs t*ot 
attempt to explain this phenomenon. It may possibly be due to an 
early condition similar to that which exists at present in parts of our 
own continent, where two hostile races, like the Eskimo and the 
Athabascan Indians, are separated by a wide space of unoccupied 
land. 

It should be mentioned that in the middle of the Tunisian terri- 
tory' there is a limited area, quite distinct from that in which the 
stone implements occur, where megalilhic munumenb — dohncns 
and covered passages^ abound. In one locality no less than four 
hundred dolmens were counted. These monuments l>r. Collignon 
believes to have been the comparatively late constructions of an 
intrusive (rilw; and he is further of opinion that the descendants 
of this tribe and of the stone-implement makers still live in (heir 
respective districts, and are tlislinguishable by their very different 
physiciil trviits. fn the district of the (tnlmen^ the people arc of 
rather low stature (I.63 metres. «t aliout 5 feet 4 incites. — an aver- 
age which must be understood as including both sexes), with lonff 
beads (index 74). ."tnd a visage short, broad, and imjxular, close^jr 
resembling in outline that indicated by the Cro-Magnon crania. 
On the other hand, the people of Ihe south of Tunis are compara- 
tively tall (1.69 metres, alnut $ feet (> i-i inches), very doUchoce^ 
phalic (index 731, with reire;iiing forehead and chin, and projecting 
glabella and brows; the nose turned up, and the lips thick, hut with 
no prognathism. They arc neither negroid, Berber, nor Arab. In 
his view, thej' represent the earliest ethnic stratum ■>( the existing 
population, and preserve the blood and the type o( the people who 
dwelt in this region during the stone ages. 

The positive conclusions which we seem aulhorixed to draw from 
Dr. Collignrtn'i report may be 8tate<l in a lew words. They are. 
first, that the human race is of an immense antiquity, dating back 
to the beginning of the quatmiary age ; and. second, (hat the first 
race of men. judged from the relics of their industry, were of a very 
low gmdc of intelligence, little surpassing that of the most saga- 
cious brutes ; but how far this ^ipparcnt defect of intellect was real, 
and how far it may have been due to the circumsiaiKc. thai, as M. 
de Mortillet h;is suggested, llie (acuity of siteedi uas jet unde- 
veloped, is uncertain. Finally. It is plain that the period of this 
earliest stone age was of a vast duration, which cnn only be ex- 
pressed in geological tenns. The same may be saiti o( the early 
Moustcrian era, which perhaps formed |«Tto( the first age. As for 
the various so-called ' stone ages ' which (oilowed, it seems impoi- 
sible to make any real distinction of periods among them. 1'hey 
all apparently furm one modcni cpocli. not ol very gjcal duration, 
and not yet closed. 

CHILLED ARMOR FOR L.\ND-DEFENCES, 

Thk Gnison Works of Duckau-Magdcburg have recently ptilv 
lished a hook of some siie. written by Engineer von Schuetx. in 
which tbc system of construction of chilled cast-iron armor for use 
in the protection o( earthworks and in the making o( turrets (or 
land-batteries, as de\'ised by Dr, H. Gruson, some years ago. is de- 
scribed at length, and im account a given of ihc results of tbe ex- 
periments which have been made, from time to time, by several 
European govcrrments, to determine its efficiency in resisting the 
impact of the heaviest modem ordnance. This work has been 
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tnnslated into Engtixh by Comman<ier Crcnfell, R.N., and we nre 
indebted to the courtesy of Capuin Pioficm-ski. Dr. Gnison's repre- 
scntsttire in this countn'. for an «rly copy, Th« suhjuci and rive 
matter of the Vt-orV are of exceeding!)* great imporiAnce lo a nation 
which, as is the case wilh our ovm. is d»tilu(caf the most ordinary 

llMans of defence in the c\-cnt of a forci^ attack t^iihcr by land or 
sea. So serious is our case, that, as remarked in a private letter 
from the Admiral of the Na»7 just received and lying tinder the 
hand of the writer, if we desire to team wh?t ailvancc^ have oc- 
curred during the last twenty years, we must go to England. France, 

I Germany, Russia, and even lo Con»tanlinople, to study those of the 
•dcntific and mechanical <lepAnmenti of the military and naval 
establish menu, and not to our own army or navy. This work of 
Dr. Gruu>n would seem to illustrate such advances ia the defence 
of coa&ts. 

Dr. Gruson's armor is simply a chilled casl>iron shield, of which 
the body i* a strong normal iron, while the nirfacK on the exposed 

, lidc arc chilled like the ' tread *ol an American car-wheel. Such 

^enormous masses are handled, in this case, however, that corr«s 
spondingly enormou.* chill* are needed, and the nvamif.icture of 
these {>lates bccomc» a in.itlcr of extraordinary difficulty and cost. 
All the lesinirccs of a grrnt establishment arc drawn upon, and all 

, the ingenuity, knowledge, and experience of an able siaR arc called 

'out in the prosecution o( the work. Chilling, as is well known, 

' prohably, to mast of our readers, consists in the casting of a peculiar 
(lu.ility of c.x^i-irun, known as ' chilling iron,' in contact wilh a large 
mass of cold iron forming that part of the mould which b to form 
the surface to be chilled. The sudden abstritction of heat prevents 
the isolation of the carbon in graphitic form, as would otbtrwiM 
occur In the slow process of cooling naturally, and insures its re- 
tention in the combined form, producing a steel layer of considera- 
ble depth. The depth so secured is dependent \i[um the qtialliy of 
the iron and the efficiency of the ■ chill," as the iron mould U called. 
The latter must h^^'c great thickness and good conducting power 

: to girc best results in these applications. Successfully carried out. 

[HAS process gives a surface harder than tempered steel over a 
strong nnd massive interior, the best possible combination, appar- 
ently, for an armor-plate. 

Dr. Gruson constructs large fixed turrets and land h-itteries of 
such plateit, and the results of trial indicate th'cm to be more rclia^ 

[ ble defence:^ thon any wrought metal, whether iron or steel, or 
'compounded.' yet introduced. The weight of these shields is too 

I great for use in naval construction. The first trials were made in 
1S69, at the Tegel range, and it was found that .-ill shots tired 

I against the rhillcd plates broke into fragments, and that the plates 
bore the hammering with remarkable success. The t^xpi-ri mental 
commiilcc reported thai the chilled armor was well adapted for its 
use. Later trials confirmed this opinion, and the I'nissiun guvem- 
ment at once gave dlrrctinnx for its adoption in important tines of 
frontier defences, and Austria, Italy, and Holland (ollowal its ex- 
ample. In all these trials the chilled iron sliot were found sui>eriDr, 
if well made; to any steel shot, except in one or two ca«s in which 
makers, like Krupp and^he Tcmiu company, bad dthcr succeeded 
in securing an exceptional quality of steel, or had found remarkably 
efiective methods of lempenng. Plates were tested of from 13.77 
to 49-21 inches thickness, and were attacked by guns varying from 
6 to 17 inches caitbrc. throwing shot weighing from 61 to 3.205 
pounds. The ihicknets uf plate was usually not far from three times 
the diameter of the bore of liie gun to be resisted. The cncrg)' of 
impaict was. in the case nf the largest gun. over 47.000 fooi-ions; 
which was only obtained, however, by firing at short range — 1 50 
yards. In all such ca^es, the shield is subjected 10 more severe 
trial ih-nn would be likely 10 be met in actual battle. In trials last 
year at Speiria, with the loo-ton gun, the shot weighed a ton, and 
the powder charge 337 pounds, the velocity of impact being over 
1.700 feel per second. The maximum penetration \vas (our inches, 
the plates tin^illy breaking up untler repeated blou's. 

The method of proportioning is to give the plates a raucimum 
thickness in inches equal lo from one-fourth to one-ihtnl the fourth- 
root o( the energy o( the attacking shot measured in foot-ton*. 
The total weight of each pble ol which the armor is composed is 
not far from the weight of the gun expected to t>e us«d in the 
attack. 



The system of defensive arnior here described is one in which we 
have a peculiar intcresL We have in the United States, in the 
; Salistjury • and ' Hanging Rock," and other brands, the best chill-, 
'Bg irons in the world, and It would seem very possible that this ' 
may prove to be the best system for our purpose yet devised. It is 
especially one which we may hope to obtain permanent advantage 
from, as il seems probable that ks advantages o^-er other forms arc 
not likely to be soon lost. R, H. ThubstO!*. 



MENTAL SCfF.SCE. 
Heredity of Mental Traits. 

Statistical inquiries h.tvc become a recognlred instrument of 
reseaKh in menial phen<jmena. Mr. Fnmds Galton has set the 
pattern in his study of the life-histories of English scientists, in hb 
ini-estigation on the heredity of physical and other trails, in his 
record of devdopmeni in childhood, in his researches on visual 
imagery: and his composite photography is amply a 'pictorial, 
average.' Students of educational science have adopted the 
plan ; the contents of children's min<ls. the record of the daily pro- 
gress of infants as affected by heredity and by environment, have 
been registered in almost c*-cry civiliied countr)"' The increased ' 
activity in this direction is sure to bear good (ruil. As soon . 
modem psychology- substituted, for the old notion ol asingle*] 
unifonii, typical mind innately endowed with definite faculties andd 
ideas, and uniformly proceeding in delinite grooves, tlie recognitioK] 
of the endless diversity in every particular of human f.iculiy, it wa* 
no longer sufBcicnt to introspect one mind and record the results of 
your exploration as psychology : one must now use every possible 
method, study mind from all its many aspects, call in the aid of the 
paychologist, the palbologisl, the educationalist, the anihropologisl, 
and the sociologist, in order lo present a picture that shall have the 
slightest chance of truly representing the rtality. That such 
stalblical researches arc unusually open to various kinds of falsift- 
cation, and arc apt to be 'worked' for more than their worth, 
eveT>' one will admit. 1( requires grrat insight as well as caution 
and patience lo draw from a series of answers on mental topics 
such c<inclusions as are really warranted without g^^'^S beyond 
what tlir facts logically yield, aivd again without losii^ the sug'^l 
gestivcness of incomplete records. But all this b an argument. 
not against the use of such methods, but for the need of inart such 
research*;*. 

The French Society of Physiological Psychology — an organiia- 
lion constructed on a mudi more nscful plan than our psychic 
research sodciies, and yet including such work as the latter do ~ 
have rerenlly issued a circular of inquiry, similar to tl>e ' Record Ol 
Family Faculty" of Mr. Gatton. Thi^i blank they send only to' 
persons of whose reliability, scientific ical. and accurate observing 
powers they have abundant evidence. Each such person litis 
blanks describing; a person with whom he is intimately acquainted^f 
another for his friend's father, and a third (or his mother. If 
have sufficient knowledge of any other member of the family to 
answer two-thirds of the questions on the blank concerning him or 
her, he b 10 add such information. The person whose traits are 
descritied must be at least iwenty-Hve years old, so that his charac- 
ter has fully matured. It goes without saying that the recorxls 
will be treated in the most confidential manner. 

The questions are grouped under six heads. I. Education and] 
social position; II. Physical traits: III. Pbysiological traits; IV. 
Pathological traits: V. Moral trails; and VI. Intellectual traits. 
The first group asks for one's reUgion : his mode of education : his 
origin, whether of noble kind, wealthy or poor ; and so on : it oui- 
tioes the cnriionment of the individual, Under the second grou^ 
are [(uestions regarding height ; weight : siie of head, whether sma 
or large for the height : shape of forehead ; color of hair and eyea*] 
etc. The physiological questions lest titc sensibility of the severs 
senses. — of the eye as to near-sightedness, color-bhndncxs. and 1 
like: ol the ear as lo fineness: ihe development of taste and^ 
smelt, and so on. They also include the temperament, he, ncrvoiUa 
meJancholic sanguine, and phlegmatic ; the diet, whetltcr a drinker 
of alcoholic liquors, of tea or coffee, and how strongly addicted 10 
them, and the same regarding smoking ; habits of exercise, whether 
regular, violent, and how taken ; general hcattti. whether robust or 
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not ; right or left handedness : the number of hours of sleep and 
(be time of going to bed : whether dreams are frequent, sleep is 
deep, and »u on. 

The paihoIoKical section aims lo record aar serious diseases, and 
especially of Ihe nen'ous system, throu^ which the person has 
pasKd ; the ditease of which be died, if the record ii of a deceased 
person ; the number and sex of his children, and the periods of 
ihelr binh : the occurrence of congeniial defects, and whrther iliey 
were tran»Tnilted lo the offspring, and so on. The monil charac- 
teristics arc more difRcult to describe : the plan here followed is to 
give the recorder the choice between opposite epithets, and at times 
to include a neutral group. Is the temper of the subject of Inquiry 
joyous, sad. or changeable: calm, or violent ? Ishc independent in his 
opinions, or easily led by others ? ts he vain, or modest ; remarkably 
tnilh-loWDg.orwealcin this respect; credulous, or suspecting: selfish, 
or };encnius ; harsh, or gentle ; timid in society, or bold : aggressive in 
his opinions, or mild ? Has lie any special talent for music, poclry, 
tbefinc ans, science. etc. ? Has h« pronounced religious sentiments ? 
U he active, rcguW in his habits, or sluggish and fitful ? H he in- 
tellcciuwtly inclined, miserly, or spendthrifiy. malerialUiic or not? 
Such is the range of inquiry- included in this scheme. The inlel- 
Icclual traits arc uf a stiiitlar nature. The maximum of intellectual 
worlt. the manner of working, the nattirt: of the vcciipaiions: the 
Strength of the attention. cS his logical itowers, of bis ima^na- 
tion« of his irtsigbU of his memory (and in particular of memory for 
forms, places, dates, numbers^, namc^. tunes, prose, or verse), of his 
genenlizing power, liix classifying talent)., and the scope of his mental 
tcfktion; the soundness of his judgment, the ea«e of speech, the 
d^rce of precocity — these form the last of the group of questions. 
Throughout, any characieiistic specially hereditary, either from the 
parents to the subject of the description, from the Litter to his chil- 
dren. or in a collateral branch of the family, is to be especially noted 
as such. 

To accurately fill out such a blank fs by no means an easy 
matter; it is only uf one's most inlimule friends f one's family and 
kindred) that any thirg like a complete liiit c;m be ho^Kd for. The 
society does well in asking thai where no dehnite answer is possible 
the question should be left unanswered; ihcydo not want mere 
guesses^ or phrases (hat say nothing. M. lin Candollc. who has 
been influential in arranging this list, is much at home in this field 
of research I and in his sevcnty-rtinth j-ear states (hut there are 
thirtyone iiersons about whom he would be willing to draw up 
such records. This is an unusual number, and Ihe average scien- 
tific observer is doing well if he can furnish ten such records. But 
even ai this rate the sodeiy has good upponunities uf contributing 
a valuable addendum to our information on (he heredity of mental 
traits. It would he easy to criticise many points in the arrange- 
ment of the c|ucMion3. and point out nrnis.siuns and .itnbiguitics. 
but the main point is Ihe manner in which such answers are used : 
after the results o( this inquiry are published, such criticism will be 
semccjtblc in making the ncsi inquiry more thorough and valuable 
than this. 

Recent writers have called sttcntion to the important step in 
human ei'olutioit that occurs when the principles of develo)iment 
pass from the stage of hcing unconsciously intuited and uncertainly 
followed, to the stage when thfv arc explicity expressed and pur- 
posely aided. If, as many believe, the future ol the race b largely 
in our hands, the knowledge that such researches as those here 
notic«<l will iurnish, must fonn the groundwork on which conscious 
and scicniitically-conduclcd advance will be based. 

The Duck's Draix. — It is well known that the destniciion of 
the cerebral hemispheres of a bird's brain reduces the anim.tl to a 

tmcre automaton. While the functions nrc all capable of action, all 
spontaneity is gone. Ii is a ■ sleep without dieams," M. Ch. 
Richet has recently called alicnlion to the change in these appear- 
ances when tinXy a pariion of Ihe cerebrum is injured. He uses 
ducks because the division of their brain is more distinct and the 
animal less liable to fatal injury by the operation than in pigeons. 
Only such animals are included in the observation an have recov- 
ered from (he injuries of the operation. In order to delect the ab- 
sence of a function as a re<ult of the cerebral lesion, one must 
know the normal functions of the duck. In tJie language of the 
duck,M. Richet detects six cries. associated with pain or fright, with 
^ 



being separated from a companion, with ihe recognition of a com- 
panion. with joy, with taking food, and wtth being ch.-ifted by a 
dog. Add to this the actions occurring in attracting one An- 
other and the list is about complete. M. Richet finds thai a duck 
whose cerebrum is partly destroyed acts exactly as a normal duck : 
an accurate observer could probably not tell which is which. The 
only difference that was found b this: when a normal duck b 
driven into a comer, it tries (o escape by going to the side of the 
pursuer: a duck with an injured cerebrum huddles against the 
wall, and makes no such attempt. M. Richci thinks that thb 
melhod ol escape is really the only intelligent act a duck performs, 
and that the injury of the cerebrum has thus impaired the highest 
function : all ihc rest of a duck's actions are almost entirely auUV 
m.iiic. and arc performed by lower centres. The experiments ac- 
cent the importance of correlating the effect of a lesion with the 
normal intelligence of the aniiiia] acted upon, 
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Om tMe HelatiM of the Laramie JUnUustan Fauna to that of Ih^ 
Stuteeding Frtih-Waltr Eocene amd oiktr Grou^. By 
CHARLti A. White. (U. S. Geol. Sun-.. Bull. No. j*.) 
Washington, Government. 8". 

Although it is not distinctly indicated in the title, this is really 
an im|ior1ant coniriliution m Eocene |>aleonio!ogy. Twenty-six 
invertebrate species from (he Wasatch group, or lowest division of 
the fresh-water Eocene beds of Ulah, are described and l^^red. 
The slratigraphic and geographic rar^e of each species b pre- 
sented in a uMe. which Dr. White has made the b.ists of some im- 
portant conclusions concerning the relations of the Cretaceous, 
Lanmic. and Knccnc strata. 

The intimate siraiigniphic.il relation of the Laramie group to the 
marine Cretaceous series beneath it has been rccognired by every 
field geologist who has studied those strata, and it is this fact, in 
addition to ihe discovery of dinos.turian remains in the Laramie, 
that h^ led them to range that group as a member of the Cretaceous 
series. While there seems no reason to doubt that sedimentation 
was continuous, not only through the marine Cretaceous series, 
but also from that series into and through the Laramie, it is true 
that there was at the beginning of the Laramie period a compara- 
tively sudden change in the character of the previously exixting 
molluscan fauna over the whole area which was then occupied liy 
the Laramie waters i that is, at a certain horizon in the unbroken 
succession of strata there Is an abrupt disappearance of alt dts- 
tinclively marine forms, and an equally abrupt accession of bmckish- 
watcr and fresh-water forms which continue through the whole 
Laramie group. 

On the other hand, similar evidence of continuous sedimentatioii 
from the Laramie into the Wasatch group has not hitherto been 
publicly announced. And wherever Uicr siratn haiix been discov- 
ered resting upon those of the L;iramie group they hai-e been found 
to be free from all fossil forms which can he reasonably referred to 
even a slightly saline liai^tat, while the Laramie strata contain 
many brack is>h> wetter forms throughout their vertical range. 

But Dr. While has been able to show that such unconformtliesas 
exist between the Laramie and Wasatch groups arc local and un- 
important. And, starting with the hope that, although ihe physic&l 
changes attending the deposition o( the last of the Ijiramie beds 
resulted in the extinction of all the brackish-waicr mollusca of that 
group, ccn.iiii o( the frcsh-waicr species would yet he found to 
have continued their existence into ibe Wasatch epoch, he has 
proved th»t this is actu.-^lly the case. 

In other words, we seem to have conclusive proof thai there Is a 
complete and unbroken sir.itigraphical series in that western re- 
gion, extending from the Middle Cretaceous lo ihe top of the 
Eocmc. and aggregating nearly or quite two miles in thickness. A 
remarkable fact connected with the production of this great series b 
that, while sedimentation was evidently not materially intemipied in 
at least a large p^irt of Ihc area within which those de|KJsit:inn: now 
found, the aqueous life was changed first from that of a purely 
marine cb.nracter to that of alternating brackish and fresh waters, 
and finally lo that of a purely ficsh-waler character; that is, the 
Wiiteri in which this scries of strata were deposited were lirst 
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marinr, then altcmating brackish and (ruh. and finally wholl)- 
Uvsh. This, trf courw. implies ihe occurrence of great physical 
<hAn);cK upon ll>e North Aincricain continent duHntf the Cretaceous 
And Eocene periods, which. howetTr. did not interrupt sciliincnta- 
Ikm in a large pari of its inletior. 
Dr. White has also done stratif^phic geology an important 

tstrvice in his concluding mnark» upon the value of frc&h-watcr 

Ifcssito in geolo^cal del enni nations. 
""The dilTcfen!i:tiion of the mollusca into generic, family, and 
ordinal jfruups. and the ilivcrsittcaiion of spcdiicforrnsamong these 
uu|M. a.re iiiirnen«ely gre^tiei' in in^irinc waters than in any other. 
I jo brackish waien« ii w inucli le-ss th»n i» the ojien marine, and in 
jHrinc w.i[crs the minimum of difTcrcntialion is found. I'he 

^largc coUcciions of fossil mollu^ca which have been made in dificr- 
«Bl patfs of the world indicate that this slight tendency to differen- 
tiation among frc»h-wal«T mollusca has always obtained in put 
Ijcological time ; also, that tyiws once established have persisted 
ihtough a long series of geological ikeriods. Therefore it has be- 
come known that fossils o( frcsh-wat«r origin are of hitle value, 
MDinnparcd wllh those of marine origin, as indices of the true gco- 
exl age of Ihe strata containing them. In consequence of this, 
the real v.iloe o( fresh-water fossils as aids in the study of strati- 
graphical geolog)' hiu been untlcrcstimatetl. While it IK admitted 

■ that these fresh-water forms arc ol little value in dcteitiiining the 
'^ological age of strata, they arc really of as great importance in 

the study »f local, ajid even of cunlincntiil. gmlog)- oa arc any other 
fossils. Indeed, it would be ijuiic nnpr.iciiiable to ascertain 
whether the waters in which formations have been deposited were 
marine, braclush. or fresh, except by the cKamctcr of the contained 
ioesils. 

" Fresh-water formations of considerable extent can only be pro- 
duced upon continental areas, and the)- conacquently record pha>cs 
of coniincntHl history of which inariite formations give no tndica* 
tion. In western Nortli America the fresh-water deposiils rival in 
ejilciit and thickness the great okariitc formations ; and it would 
have been inipos.sili1e to arrive at the knowledge of them which we 

■ itai'e now nltained except by a study of their fossils. £ach of these 
Ijreat lacustiine lonnalions has its own distinguishing fauna, the 
'sniform character of which over great areas is quite remarluiblc. 

So large ha.s been the .irea ot some of the fresh-water se:is in which 
these deposits were formed, and io uniform the conditions under 
which they existed, that the geographical diMribution of s[H'cics in 
them has been nearly or cjuile as great as the :iverage of thnt of 
nnaiine mollusca. For example, sonne of the species of the Lammie 
gup have been found at points more than » thousand miles apart ; 
and in the fresli-water Eocene groups the innllusc.in t.iuna is prac- 
tically identical at points as much as 200 miles apAn." 

TAt JfatyfM tf Profits, Bv Edward Atkinson. New Yoi*. 
Putflitm. 12*". 

Hr, Atkinson's writings on practical economy are among the 
best that we have. They arc alwjiys interesting and suggestive, 
and frequently contain information and ndvice of much value to 
(hose for whom they arc intended. They arc not original in A scien- 
tific sense, and do not profess to he, Mr. Atkinson l>cir)g a man of 
business rather than of science: yet all his arguments rest on a 
scientific basis, and on carefully collected statistics. He is, more- 
over, In beany sympathy with the [oiling |)oor in their eflons to im- 
prove their condition in life — indeed, most of hL» writings are 
inspired by this motive; yet he freely criticises thcra when he thinks 
ihdr efforts arc in the wrong direction. 

The book now before us contains an address delivered before the 
Central Labor Lyceum of BoMon, logethi-r with a reply m.lde on 
the ante occasion by Mr. £. ,M. Chambcrlin, and Mr, Atkinson's 
rejo4ndcr to the same. The spcci.J object of the work is to show, 
fint, that the margin of profits, iliat it., ilie share of the capitalist 
in the products of industry, is much smaller than workingmcn gen- 
erally suppose : and second, that the progress of industry and the 
increase of capital, while benefitting the capitalist, of course, ben- 
efits the laborer far more. To prove and ilJuitrate the first of these 
propositions, he cites the example of the cotton manufacture. In 
which the amount of capital uscJ is larger in proponion to the pro- 
duct than in any other industr)- :io that here, if ajiywlierc. we might 



expect the profits to be unusually large. Yel, according to Mr. 
Atkinson, who is thoroughly inlontied in the matter, the profits are 
but a x-ery small por1k>n of the cost of the goods. He 9a>'8: 
"When you buy 40 yards of cotton cloth at ftl-So, you pay the 
owner of the mill 1 ; cents profit, but you also pay about i J cents 
more to other people for prolit ; that is, y> cents profit in all; artd 
you pay ^.30 directly for labor" (p. aj). This slaiement ha 
proves by an analysis of the process tif produalon. ilUistrating the! 
same by a chart. 

He then goes on to shosv how greatly the working classes have 
gained by the improvemenii that have taken place in pnxluctioarJ 
and the consequent increase of capital. He gives it as his iipinioii,| 
and economists geaetaUy hokl the same view, that " there has nc 
been a period in the hbiory of the world in which there have I 
so m.iny im|itirtant new inventions or ao many applicailon« of pre- 
vious invent ions, all tending to hunun welfare as in the last twenty- 
five years" (p. 109). And these improvements, though at first 
chiefly beneficial 10 the few. ate no^^■. he thinks, lending rap«dly anlj 
largely to the benefit of the many. He cites some atattstica she 
Ing that during the past twenty-five years the coiit of living has' 
been greatly reduced, while the wages of workmen have largely 
increased. 

Mr. Chambcriin's reply to Mr. Atkinson is very feeble Indeed, not 
one of his oppcment's arguments being ntet, nor any new ones 
value advanced. That Mr. Atkinson's views arc in the main soun4ii| 
there can be no doubt: yet liic scientific relations o( capital 
labor are not yet thoroughly unclerstooi). .and until they are we' 
cannot tell precisely how imi>rovements in production and increase 
of capital alTcci the diKcrcni portions of society, Mr. Atkinson is 
doing imponani service, however, in calling attention to the service 
rendered to society by capilalisu. inventors, and oiherbrain-worlcers, 
and wtuch laboring men are liable to overtook or underestimate. 
He gi»-cs also valuable hintson ihe subject of personal and domestic 
expenditure, showmg that the poorer classes might save much 
more than lhc>'nowdo without diminishing their present cnjoyme 
in the least. The whole book, in fact, though cantainir)g little tl 
is new of a scientific character, cannot fail to be of use to working-^ 
men, as well as to all others who arc studying the labor qucstioH^ 
from a practical pcnnt of view. 

Die Klimatt dtr Erdt. Von Dr. A, Woejiior. a vols. J< 
Coslenoblc. 8". 

Dr. WuKiKttr. prole«sor of physical geography in tli« University^ 
of St. Petersburg, is well knmvn to American meteorologists as the 
author of the general explanatory essay in Professor Coffin's 
■ Winds of the Globe." published after the death of the latter by the 
Smithsonian Institution. He has also been a frequent contributor 
to the Austrian and German meteorological journals and to other 
scientific periodicals outside of Russia, and his essays on the 
dimale of the glacial period have attracted much attention from 
geologist:^. He has travelled and observed ^videly abroad, as well 
as read exhau%tivcly at home. Students of physical geography are 
therefore to be congratulated that he has condensed the results of 
his labors in a general work on the climates of the earth, and ak 
that an authorized German tranalaiion of the Russian original 
appeared : for it is a positive loss to science when an evijertence ■ 
wide and well trained as Dr. Wodkol's is not recorded as far as^ 
may lie In transmissible form. 

The fint volume of the work includes a series of chapters oilj 
matters of general imponance, several of which have been reput 
lished elsewhere, so agreeable arc Ihcy m style and treatment. The 
chief headings are. ' Pressure and Winds, including a Consideration 
of Temperature Changes in Vertical Currents;' 'Atmospheric 
Moisture and Precipitittion ; ' 'Inllucnccof Snow and Ice on Cli- 
mate : ' * Temperature of Bodies of Water and their Climatic In- 
fluences : ' ' Daily Variations of Temperature. Moisture, and 
Wind ; ' ' Variation o! Tcinperalure with Altitude, with Particular 
Regard to the Etfccl of Topographic Form on Temperature 
Changes : ' ' Eflea ol Climate on Vc^iation and ot Vegetation on 
Climate ; ' ' General Statement of Ihe Distribution of Temperature 
and Pressure over the Earth.' There is noihinj; of Icxt-book style 
in these ch^lers : they are rather essays than lessons, fit for read- 
ing by the well-informed meteorologist rather than for study in 
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echoot. Rcadinj: o( this sort is grtttly needed in all branches of 
science, and oov/hert more than in mricoroloffy. Look, for exam- 
ple, at ihe account given of Ihr effects of melling ice xnd (reezinj; 
water ott the temprrAiurc of tlie adjacent air. The effect* appear 
chher in time alone, or in l)Oih time and pUcc Wticn lakes frecic, 
\hcy rcUrd the early Mtnier fall of tempcraiurc. and when they melt 
tliey retard (he tpnng warming b)' an equal anoouni ; Ihit effeel is 
constan t in place, but varica in limc. On the other ham), when snow 
falls, the liberation of energy in its freezing affects the tcnipcraturc 
of the atr at come distance abox'c the earth's iitirf.-u;A, making it 
warmer than it would have been if condensatioii had not ukcn 
place : but the same «iow. rndtiim; afterwards on the ground, keeps 
the air there from warming s* much or as won as it would had the 
snow been absent. Here, then, 15 an effect that varies in place as 
wdl ainiimc. It b like carrying ice from New England to India : 
if this ooce famous indu&iry had been e«tcnsive enough, it would 
have r^sed our mean temperature, and lowered that of the tornd 
lonc where the ice melted. 

The second volume of the work is given to a gent^ral geogra[>liic 
account of climate. Here a comparison naturally arises with 
Hann's ' Klimatologie.' that appeared a few yeani ago. The sub- 
jects treated are identical; the dtflerence is only in the plan of 
trcatmeni and in degree of emphasis given to one part or another 
by the two authors. Dr. Hann made free use of original accounts 
by travellers and foreign observers, and inserted abstracts of ihdr 
writings in smaller type, after presenting his own ger>cral state- 
ments; be also included the various climatic tables in the text, 
alongsicte of the paragraphs thai they illuiiraie. Dr. Wonkof re- 
dtKes the records that he consults to common form, .ind postpones 
all tables to the end of the book, where thc>' appear with numerous 
diagrams that have small representation in Dr. Hann's l>ook. 
Preference between two methods such as these is probably a matter 
of taste, my own being for that followed by the Austrian author ; 
but the other will doubtless 6nd «]uat approval. The absence of 
sufficient reference to earlier .iiithors makes botli books less useful 
than they might have been; but the insertion of the references would 
have materially increased the siie of the volumes, already large, 
and I believe it wax for this reason that they were omitted. 

The duplication caused by the almost simultaneous appearance 
of these two books on one subject e.in only be reg.irded a« a great 
advantage. Theji* were independently prepared by leading special- 
ists; and the careful reader, who wishes to think as well as to 
quote, will gain a solid, stereoscopic comprehensl^in of the $.ubject 
by approaching il from the«« two slightly dillcrent points of view. 

Ffiotfj and Food AdHiltranls. Part I. D.iiry Products. (U. S. 
Dept. Agric. Bull. No. 1 3.) Washington, Go^-cmmcal. S*. 

This bulletin, which has been pre|iared by H.W. Wiley, chemist, 
is devoted chirlly to a discussion of Ihe best mclhods of dcicciing 
the adultetaiion of d:ury-producU. (hat of butter Iwing treated with 
greater detail than any other. During tlie past year the division of 
chemistry has been supplied wiih apji.iratiis fur photo-micography. 
and most of the iUuitr;il»onK. twenty-lour in niimljer. are the work of 
the division. Great henetit has been derived from this method of fix- 
ing the photographic a^ipL-arance of the crystalline charai:ter of butter 
and butler substitutes. The illustr.iilons show the crystalline a|>- 
pearances of butler, beef-fat, l.ird. butterine. and oleomargarine, and 
arc well executetL The bulletin contains the tut of the act of i88fi, 
paucd by Congress, defining butter, and imposing a tax upon, and 
regulaltng the manufaciurr. sale. imiMirtation, and exportation of, 
oleomargarine ; also a detailed history of aTtitici.-il butter from itstirst 
manufacture by M^ge-Mouri^x. in 1870, to the present time. The 
writer of the bulletin believes, that, while a great deal of arttficial 
butter has been thrown upon the market, that has been carclc&sly 
made, and therefore hannful to the health, still a butter substitute, 
made carefully out of the fat of a perfectly healthy bullock or swine, 
is not prejudicial to health. This opinion is supported by quota- 
tions from the leading aulliorilies, such a* Professors Morton, 
Chandler, Barker, and others. The best methorls of butter and 
milk analysis are detcribcd in detail, both microscopical and chem- 
ical. Other bulletins arc being prepared, and will soon he issued, 
treating of condiments, sugar, sirup and honey, drinks and canned 
goods, dour and meal, tea and coffee, and baking-powders. 



MiitMt't ParaJiu Lost. Books L aixl II. Ed. with introduction 
and notes, by M. Macmillax. New Yoric Macmillan. 16*. 

The difficulties of Milton's M-orks are ao great, owirtg to the 
Latinized structure of lus style and his many learned alhisions, that 
they require a commentary almost as mvch as the ancient classic* 
do. Nor have our scholars negtecied to provide such helps ; yet 
for school purposes most of ihem leave much to be desired. The 
little book before us is one of Ihe best works of the kind that wc 
have seen, and will help lo make the reading of Milton both easier 
and plcasanter. It is coniined lo the first two books of ■ I'.oradise 
L/kSt,' which the editor rightly considers the grandest portion of 
Milton's works. The notes arc accurate and very cxbaostivc, as 
may be seen from the fact that they 611 eighty-four pages of the 
volume, while the text tills only fifty-four. 'Almost everj* thing is 
explained in Ihem that a student would need to have cxplainN. and 
ibc explanations are simple and clear. An iniroduclion of moderate 
length gives an account of the conception and composition of 
' Paradise Lost," together with some judicious criticisms on the 
poem. The book may be heartily commended for editcaiional use. 

Schiiltrs Wilfiflm TtU. With Introduction and Notes by C. E. 
FasKACMT, London, Nfacmillan. 24.**. 

SehilUr's WaUtHStetH. Yon I. Das Lager. With Introduction 
and Notes by H. B. Coiteriu.. London. Macmillan. 24°. 

ME.S5RS. Macmh.lan & Co. have, in the two books named 
above, inailc i-aluable additions to their Foreign School Classics 
series. The Wallenslein is preceded by a well-written historical 
sketch of the origin and character of the thirty-years' war. The 
dithculties in reading Wilhelm Tell do not lie in Schiller's stjie and 
diction. These are throughout transparently clear. Not so the 
subject-matter. The reader's j>rogrrss b delayed at almost every 
step by hi%iorical allusions, proWncialisms, topographical and 
meteorological terms, for the elucidation of which even the ad- 
vanced student needs to have a complete cycIo|»edia at his elbow. 
All lhi.« reference- hunting involves a great wHstc of lime, and thit 
little edition of the work has been edited with the view to placing 
these Mdc-lighis at the dispCMal of (he reader. 

H^htr Algtbra. By H. S. Hall anil S. R. Knight. London, 
M.-xerai!l.in. 16". 

Thf. present work is a secjuel to the author's ' Elementary 
Algebra for Schools.' The first lew chapters are devoted to a 
fuller discussion of ratio, proportion, variation, and the progressions, 
which in the former work were treated in an elementarA^ manner. 
The discussion ol convergency and divergency of series always pre* 
scnis great diHiculty to the student. To render this the more tD- 
lelligible. the authors have introduced a short chapiter on limiting 
values and vanishing fractions. In the chapter on summation of 
scries they have laid mucli stress on the method of differences and 
its wide und im|Kjrtanl apidkalions. I'r mi 11 tat ions and combina- 
tions and the theory of probability have irceived due attention, also 
the theory of determinants and their applications. The lastchaptcr 
contains all the must useful propositions in the theory of equations 
suitable lor a first reatling. 

Nalurai Verilai. I)y Gkorce M. MiNCHis. London, M.ic- 
millan, 16^, 

We learn from the author's preface that in this pticm he has re- 
lated certain things, which, in a temporary absence from thiscanh, 
he received from a being who, having compEeied the change of ex- 
istence, U,id iiitaiticd to a knowledge of the universe for lran»ccnding 
the capacity uf man. The poem is descriptive of the author's sup* 
posed stellar visits in quest of information, which should lay at rest 
his doubts in regard lo the dissipation of energy. Unfortunately 
the journey was without result. 

Tke Otvcits CoUf^t Cours/ a/ Practical Organie CMmtistry, By 
J. B. CoHK.^. London, Macmill.in, 16*. 

This hitic book on organic chemistry will be received with favor, 
doubtless, and has already received the high indorsement of Prof. 
Henry E. Roscoc and I'rvf. C- Sehorlemmer, Any course of prac- 
tical organic chemistry leading up to original work must mainly 
consist in a careful preparation of a well-selected series of orgatuc 
compounds. Or. Julius Cohen has in lliis little book collected such 
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a series ; and tloubiless the book, wtuch ts a novel one, vrill prove 
UMrful .ilikr 10 protnson. a»sisiantft, and tiudenls. lu primary 
pur|tnse is that of a laboratory guide. 

F^r Figure Mathrntalua! TaNts. By J. T. BOTTOMLEV, Lon- 
don, Mucmillan. 12". 
Thik is 3 series of malhematical tables comprising logariihrnic and 
^trigonometrical tables, and tables of squares, square roots, and re- 
iprocals. In an,ippciii)i;t are contained .inunibcr of UM^ful formulas 
and nuTiilten, eKpecially for (base eng^geil in u-ork in physical la- 
boratories. The book is compiled by a lecturer in natMral philcso- 
phy In the University of Cilasgow. 



NOTES AND NEWS. 
In onlcr In expedite ihe publication of short articles upon astro- 
nomical and ntcteorologica) Mibjectft which ma)- be prepared at 
Har^-nrd College Ub«erv-atary, it ha« been decided to print them as 
successive numbers of a scries, which will constitute the eighteenth 
volume of the ■ Annals of the Obscrvaiorj- ' when a sufficient 
amount of material has thus been collected. Each number will be 
published and distributed soon after it boa been prepared. 

— Durinslhismonlh will appear, under the editorship of Dr. O.H. 
Rohf, A cjuancrly journal. Thf Ctimaluliigut. i!cv(iie«l 10 tlic con- 

|8ideraiion of questions in the domain of medical and ^aiiitar\' cli- 
natolofiiy. As there is at present no other journal in the world 
exclusively occuimnj; ihix s|iei.~i;d lield, the eilitor and publishers 
believe that there is room for such a publication. Kach number 
will contain forty-eight Ljuarto pages of reading -matter, the aub- 
^tCiiption price wHI be fifty cents |icr year, and the place of publico- 
on. S. E. Cor. Baltimore and South Streets. Kaltimore. Md. 

— Dr. John Vansani of the Uniieil Slates Manne Hospital at St. 
Louis claims to be the first to haic taken photograplis b)' the light 
of fireflies. He placed twelve firefiics in a thrcc-ouncc Iwtile. 
covering its mouth with fine white bobinet. The average duration 
of the fL-ish of rach inject wax half a second, and the luminous area 
on the abdomen was about onc-eighlh of an inch square. The 
time of exjKisurt; wns lifty lla^lie-t. 

— Lieut. J. F. Moser. U.S,N,. commanding the Coast Survey 
steamer ■ Bachc.' has just submitted a report of the hydrographic 
work executed by ll1.1l steamer frum Cedar Kcj-s southwan) to a 
point off Cliasaliowiiika River, and the finishing of the hydrog- 
raphy Irom Cape Romano to the delta of the Mississippi, He 
refers to the great dilTiculiy of running Iriangutatiunv owing 
mainly lo the obscurity ur entire absence of former Iri.ingulalions. 
or other car-marks of the locality to be sun-eyed. Si. Martin's 
Keel WAS found to ainiinuc as tat north ha HomosiLSsa, ihcncc 
trending eastward lo join the shallow waters of Cr^^tal Kiver. 
It is on the Florida b.-inks, of which St. Martin's Reef forms 
an inshore part, thai many of the commercial sponges arc taken. 
and a large nuillt>er of viruieh arc yearly engaged on ihc work. 
The tides in this locality were found 10 be easily affected by winds, 
causing great irreguUrily in ilicir range. Mand, and limci of move- 
ment. The coast was found to be low and rocky, and the entire bot- 
tom covered wiih porous rock. The anchorage off St. Martin's Reef 
is good and -aXv in any \vcnlhcr except a hurricane. Lieutenant 
Moser says the countr)- is dreary*, desolate, and uninhabited, and 
the coast-line consists of fringing islands, thickly covered with 
mangrove. On ihcac blanda oysters arc fouiid growing in trees. 
the spawn hating aitaclicd themselves to the branches at high 
water and developed into oysters. Bird-life was not abundant, 
even sea-gulls being conspicuous by their absence. RaU and blue 

white herons were found, but even ihit'ie birds have been 
liven away l>y ilw plume-hunters. 

— A. Auwers has thoroughly discussed the alleged periodical 
changes of the diameter of the sun. and hnds that in fact they do not 
exist. His tese.irchcs, which arc founded on 19 series of obsena- 
tions. — 13 of which refer to the horiiontal diameter, and comprise 
ai.ooo ob3er\'aiiODS, while 7 refer to the vertical diameter, — show 
that the periodical changes arc due to the influence of the lempera- 
turc upon the instruniei)i!i with which the oinervations were made, 
and that for this rrason the period corresponds to that «f the annual 
period ol temperature. 



LETTERS TO THE EDITOR. 
Experimental Physics for Schools. 

For years one of the requirements for admission to Harvard 
College has been such knowledge of physics as may be obtained 
from Ihe study of any o«>e «( certain well-known elcmcntar)- lc«- 
books. To this requirement is now added the study of a certain] 
astronomic-d lext-liook, but as an nllcTTtalive 10 both Ihe text-book. , 
physics and the astronomy there Is recommended a course ol study 
in physics involving considerable laboraior)' work rm tlic pari ol the 
puptL supplemented by ins.iructions from a text-book or a course of 
leelures. 

Two qucMions suggest themselves to the teacher of physics when 
be linds himself met by the proportion to give lalxiratory practice 
to a whole class: in. Is thin destrahle if practicable.' >d. Is it 
practicable ? 

Without undertaking 10 discuss at large the theory of a liberal 
education, we can note a few considerations which will enable us to 
answer the first of these questions with some confidence: 1st 
Physics is studied partly for training and partly for information. 
3d. Text-book physics alone gives hut litlle (raining that cannot be 
given by arithmetic, algebra, and geometry, all of which studies are 
pursued by the pupil before be enters college. 3d. Physics As 
taught by the laboratory ei|»eTience of the pupil gives 1 kind of 
training that is not given by any course of study rcquirtd for ad- 
mission 10 Hapi'ard Collq^e or, perhaps, any other colle^ in the 
count!)'. This trainlr^ is panly of the senses and partly mental. 
It is true that many liook-studies educate the senses to a certain ex- 
tent, and the logical (acuities, but unfortunately it is possible for a 
person who is observing and logical in things which he bt in the 
habit of stud>-ing to be quite the opposite in dealing with things 
which do not habitually occupy his mind. Now. labonitory physics. 
is the only elementar>' study for admission to Harvard College that 
requires the student to look beyond the pages of a book.^nd al- 
■ though most students do look at other things than books, they arc 
not in the habit of studying things outside of books. 4th. The In- 
formation given by the text-book alone is wide but Mperficial and 
raguc. It is like that knowledge of a country which one may get 
by travelling rapidly over it on a railroad train, jih. The tiiforma- 
tion given by laboratory pr.ictiec alane ik dcliniie hut narrow. It is 
like that knowledge of a country which one would get if he tried i» 
go over the whole of it on foot. 6lh. Most students show far more 
interest in laboratori.- work than in the study of a text-book, tXKti 
when the same subjects are dealt wilh in both cases. .Much of the 
repugnance which many students feel for physics as they study it 
comes from the almost painful effort of the imagination to body 
forth the things describcti in the text -l>ooks. and which might bc-l 
seen directly and handled in the labomtor)'. 

From these considerations we reach the conclusion that the 
course which H.\n-ard recommends to preparatory schoob is desir- 
able, if pr.-icticidilc, viz., to have the pupil Mtuly intimately certain 
topics by Ibc laboratory- ii)eih<Hl, and to enlarge upon, apply, and 
connect the knowledge so gained, by means of a text-book 0/ a 
course of lectures. In the opinion of the writer, a course of 
lectures mifhcienlly extensive and systcmaitc to take the place of a 
text-book for this purpose is beyond the present powers of most 
preparator>' schools. 

it may l>c hoped that by following such a course in physics Ihe 
student will escape, on the one hand, a condiilun of bhnd and 
helpless dependence upon text-books, and, upon the other hand, tbe 
scarcely less unfortunate state of self-sufficiency which cannot or 
will not prolii by the literature of (he science. 

Harvard L'nivcfsity has issued (or the use vl teachers engaged itt 
preparing students for its college classes a pamphlet giving ,1 list of 
forty laboratory exercises, with specifications of the apparatus and 
materials to be used in these exercises, and with directions for their 
pcrf on nance, or references to mnnwds giving such directions. These 
exercises are lo be performed by Ihe pupil. To speak cursorily, they 
deal with certain distinctive characf eristics of the solid, liquid, and 
gaseous states of matter, ilte deiermination of specific gravities, the 
first principles of statics and dynamk*. evaporation and boiling, the 
deiermination of the fixed points of a thermometer, expansion of sulidb 
and gases, specific hciil, latent heat, velocity of sound, intcrfcicnoe oC 
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Mund*w.tvt;s, pholoiTictr>', plaiic mirrors, ronvergfnf; lensci, lines of 
mstgneiic force, confttniclion of g^itviinic cells, action oJ dcclrical 
<uiTcnl6 upon majjnets. electrical resistance of wire*, haitftf)- re- 
sbtancc, conalruciion of dcctro-nia£ncu. NcaHyall of these cxer- 
<i»ti arc of a tjii^iiiiuiivp ch-vacicr. miiiirinjf measurcmenis of 
some kind. * It U pxpKted ihat they wtti he liherally supplemented 
with other less furiual ex|>ctiincnis, not necessarily to be petlonned 
b>' the siuileni. such as arc ilescribwi in ordinary' icxt-hooks. iiitd 
prot)Iem«, and u-iih i^ner^j] toidiing;, all ot Kuch a range and charac- 
ter as to give effect and continuity to the course. 

In considciln^ whether such a course of physics is practicable 
there are several pointii to be looked at : — 

isl. The matcrigil equipment required. Il will not in general l>e 
practicable for a icacher to give proper altenlion to more than 
twelve students woilcifi)j in llie I.iboraiory at the same time. The 
<osi of the porlablt 3ppar:ilU5 and material needed to enable twelve 
students lo follow the course marked out id this paniplileL each 
working upon the same experinietit ai the same lime but in general 
independently, may be any thing from tajo to S4;o. according to 
the amount of lime iind skill llu- teacher ciin devote to its prepara- 
tion, I think this part of the equipment, with appar.itus icady 
tnade. ran he boufjht outright for the larger sum mcniioncd. Thfre 
will be needed also two stion^ tables, each about twelve (cct long 
ajid three feet wide one or two links with water-faucets, and for 
«ach student a supply of gas for a Bun^rn burner. 

For a school already well supplied with the ordinar)' itiustrative 
appamius, the total cost nf aildin){ the material ciiuipmcnt for the 
Jatnralory conrKe. on the scale ftiipposed. may range from &400 lo 
^Soo, If only one or two students ai% to he prov'ide<l (or, the cost 
may be not more than 850 or 8100. 

id. The demand upon the pupil's lime. In the summer of 1886, 
Harvard icni out to a large number ot teachers of physics in pre- 
paratory schools a circular requesting answers to certain questions, 
one of which related to the amount o( lime demoted to this study in 
their respective schools. Alwut eighty replies to this circular were 
received, .ind the conclusion from ihesc replies was. that, in laying 
out the elementary physics courses tor admission to the college. WC 
might av^ume thai the pupil would have for lhi« subjt:ct the equiva- 
lent of one school exercise of ahout foriy-fivc minutes daily (or one 
school-year o[ ihiny-five or forty weeks, wiih some hours of study 
weekly om of the school- room. The proposed course has been planned 
in accordance with this estimate. This is probably about u much 
time as will be required for elementary French or elementary 
German in lining for Harvard, and not more than one-half as much 
as most candidatt:^ have given to prescribed Greek, or one-third aa 
much as they have giver to prescribed Latin. 

3d. The arrangement of hours. Enperience in the Harvard 
physical latwmtory. with a course very siitiilar to the one proposed 
for tlic schools, dictates the suggestions. 1. that one schuol-hour per 
week be given to a preliminary explanation, aiul perhaps hasty |>cr- 
formance by the teacher, of the exercises presently to be under- 
taken by the pu|>ilH, the vvliule class licing asiicmblcd for this exer- 
cise ; 2, that eacli pupil have two consecutive school-hours jwr 
week for th* actual performance of the formal pxpirinicnls of the 
course, the class, if laigc. being divided for this purpose into sec- 
tions of not more than twelve; 3, thai the other two school-hours 
per week be devoted to the supplementary work of the course with 
the whole class assembled. In order thai the time allotcd for the 
laboratory work may be sufficient, the student should be required to 
plan his work and \\vi note-lakmg. so far as this is practicable, be- 
fore coming to the laborslor)-. 

4lh. The demand upon the teacher's time. Scholars so young as 
those will hf who may take this course need much direction in 
their laboratory work. The teacher should be in the laboratory 
whenever work is going on there. The prcparaiiun and care of 
apparatus and the proper super\'ision of the students' note-books 
will take much tunc, especially at first. After ever}' thing ha* set- 
tled into regular working order, it may require six or eight hours 
more, weekly, of the teacher's lime to conduct a class of thirty or 
forty students in the cxpcnnicntal laboratory course than lo con- 
duct a class of the same sbc in the tcxt-lwok course, which is lo be 
Ihealtemati^-e. 

Sth. The htncss of teachers for such work. Probably only a 



small pTXfportion of the teachers of physics in tlie preparatory 
schools have had such a Irainlngas would cnabh: them lo arrange 
and conduct the proposed course without considerable effort and 
some mistakes. For the first year or two crude work is to be ex- 
pected, but teachers who arc possessed of simic iiicchanicid &kill, a 
good general knowledge of physics, considerable energy, and a 
willingness to think, will quickly become accustomed to the duties 
of the new course. 

Just how great the difficoltir* which have here Iwen touched 
upon will appear to th"^ preparatory schools the writer is unable to 
foresee, bui there can lie little doubt that the larger schooh which 
send hojs to Harv.inl will, in general, spe«lily .'idopt the cxjicnmcnt 
method in preparing hoys in ph\-sics, I..ist July about eighty c-ui- 
didalcs presented themselves (or the entrance cx.immatiun in the ex- 
periment course, and, although this course as now laid out will be 
more severe tlwn that which some schools have followed during the 
past year, it is unlikely that any school having once tindcrt.iken the 
experiment course will abandon it fur the text-book alicmativc. 

The enthusiasm with which many tcnchers welcome the oppor- 
tunity to follow the experiment method is very striking, and en- 
courages the hope thai the day of perfunctory cramming in physics 
merely for the purpose of getting into college is nearly over. 

E. H. Hall. 



Romantic Love aAd Pcraoaal Beauty. 

Titr. above subject in its varied aspects, to which llic review of 
Mr, Finck's )>ouk in Scienct has called attention, nnisi be reganled 
by all thoughtful men, and ahrtve all by llif liiologitl, as one of 
great, possibly unsurpassed interest to mankind. The question in 
its broadest asjicct murties to this: How arc the interests of man- 
kind dependent on conjugal mating and the drcumstances under 
which this isbrought about ? As no one can pretend to see the 
whole truth on such a subject (or indeed any other of compre- 
bcnsive range). I shall give the results of my own obser\-ations and 
reflections, with a view of drawing increased attention lo a subject 
of such traascfiidcnt importance. While every one. in some vague 
way. recognizes the importance of the step taken when two human 
bcbgs agree to join their fortunes for life, the multiform implica- 
tions nf such .-iti act require for their comprehension a biological 
knowledge that but few. in the prcspiil slate of civili/aiion, pouess. 

Mr. Finck, after cnumcriiiing the characteristics of romantic love, 
grants that many of thcsL- are found in the lower animals, but at the 
s-tme lime le.ids us to believe that romantic love is wholly a modem 
growth, or thai it had no genuine existence, ai all events, previously. 
Is this position consistent for an evolutionist? If it existed lower 
in the wale ih.in m.in. il seems verj- unlikely that ii should cease to 
exist in thr higher form. Mr. Finck seems to h.Tve rather over- 
stated ihc case. That it never had complete development ttll 
modern times, thai It was smothered, dwarfed, or pcn'cricd. we will 
freely admit ; but we muNt deny that it is purely a nnv thing. 
Why is it. as we know it. modem in its development .' Because 
never before was the altruistic conception of human conduct fully 
developed. That a man should sacnlice himself for an inferior 
was utterly opposed to all ancient ideas. When this concep- 
tion took shape it at once began to appear that woman, being the 
weaker physically at least, demanded, in harmony with the al- 
truistic principle, the service and sacrifice of the stronger, hence 
gallantr)'. etc. Formerly this was but an undeveloped germ in the 
breast of man ; but it was there, however, and is not an absolutely 
new thing. In a word, romaiLtic love demands a relatively high 
moral dcvHopmenl for its vigorous growth, Perhaps Mr. Finck 
would really contend for no more than this. 

D.irwin. consistently with the great influence he assigned to 
aexual selection in his scheme of organic c^'olutiDIl. included man 
with oiher .animals. He {minted out that " the men who are rich 
through priiuogenilure are able lo seleci, generation after gtrnera- 
lion. Ihe more beautiful and charming women; and these I he adds] 
must generally be healthy in body and iciive in mind." No doubt 
this explains a great deal, but it does not explain the origin of 
beauty in man or woman. I n explaining the high average of comeli- 
ness and the relative frequency of beauty in human beir^ in 
America, this factor enters very Largely into the explanation b«li of 
the preservation and increase of beauty of fonn and expression. 
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iaumuch as in no pan of ihc worid is ibcrc such unrestricted cna- 
jtqpil choice. But how docs beauiyor^nate? Sometimes suddenly. 
the nfFxpnin^ bnng incomparably niperior to ttie parents; more 
[rcqucnily by gruidual improvement, though certainly very pn»- 
nounced in a Urti:c proportion of cases. A Daminian would say thti 
was owing to (ortullou& variations and natural selection. But these 
' fortuitous ' variations Darwin did not atlcniptlo explain. TodotliU 
is the task of modem rvotuiionisis. It must be a gradual process 
so far as details are concerned. 

In a paper read .it Ihe recent meeting o( the American Associa- 
tion, I traced the influence of monotony in the enWronmenI, among 
other causes, in determining race degeneracy in a small and isolated 
community in the Bahama Inlands, and endeavored to place (hts 
upon a Kicnii&c foundation. In a somcwhiii elaborate pajier just 
read before the Canada Medical Association, I have advancnl a 
new theory as to nutrition ; vii„ thai the nen-e centres are con- 
SUmtly cxcrciitng an influence over the nutrition of all the tissues of 
the l>o<ly through the nenes dnlributed to ihem. This view sup- 
plemmis and explains that maintained in the lirst paper. It teems 
to me that it throws an enlircly new light on the whole subject of 
ei*oluiion, supplies, in fact, a missing link in (he explanation. — at 
all events for all animals wiih a nen'ous system. — and accounts 

' for the origin of variitlions as. xofar a» I l:now, no Other theory dues. 
It furnishes what the Lamarckians have lacked but never supplied, 
I cannot, of course, give in this letter the facts on which this law is 
founded, but may siiy ihul they arc uf a threefold character; clin- 
ical, pathological. an<l ph\->Tol»gicat. 

The form, etc., o( every organ depends upon its mode of growth. 
upon its nulrition. According to the above theory of a constant 

j neunvlruphic influence, the nutrition is every moment dependent 
on the nervous system. Now as it is through this system the organ- 
ism is brought into relation with its environment, so lltrough it Ihe 
environment is rejfistering itscffcctseverymomcni. Oncthtngseenis 
to be settled in regard tii tieituty : it cannot originalewhen the eiist- 
cnce b A purely vegetative one, devoid of all excitement of a pxjchi- 
cal kind. Tliai beauty is most frequent among the classes of the 
eomtiitmily in easiest circuinslances, with opportuniliev lor varied 
e;icitemcnt ol mind (and conseijuently of body), can thus be under- 
stood. That the mental mood causes the face to vary very much 
in expression is patent toall. mid is understood bytheinllucnccDf the 

I mind over the muscles through nerves by influences radiating from 
(he nerve centres. My iheory goes much further than this, however, 
and assumes a constant inlluetice of the nervous system directing 
the nutrition of every cell and so the form of the entire organism. 
By such a view \vc arc able to understand how the young being t'fi 
u/rrc can be moulded to beauty or the reverse, by the environ- 
ment of the parent. It may he long before we are able to work out 
the details, but we must not be hopeless e^-cn as to that. 

This then is a physiological explanation of evolution. Now, al- 
though on reHect ion il must appear that all final cxptanMJons of 
evolution must be physiological, it is remarkable that scarcely a 
single physiologist has undertaken the solution of any of its prob- 
lems. I hope to be able in the near future to elaborate the subject 
from the physiological standpoint and alon^ the lines indicated 
above. And it is fierause thiH exphinatiun »crm» to birar so directly 

[on ritai questions like those treated by Mr. Finck that I write to 
Science on the present occasion. 

It is evident that for the hot results to mankind there must be 
the freest choice in conjugal mating. "We think Wology has now 
advanced far enough to say of cert^n persons (hat they cannot 
tale without danger of dcicriorationiniheoffspring, e.g.. inthecase 

lof those with a pronounced consumptive or strumous .ancestral his- 
tory; and It sayt much for the character of those who, with this 
fear bclorc them, have sacrificed the prospects of conjugal happi- 
ness for a time, for the good of the race, by remaining in celibacy. 
An accomplished, experienced, and wise physician, well educated 

^io the principles vf heredity, might often, if consulted, be justified in 
laying tuiy. That he could s,-ky that any particular union is the 
best passible, is going far t>eyon(t our present biological knowledge. 
With the inferior .inimals wc can predict results as to vH- 

Ijpring with a certainty that is remarkable. But with man the en- 
vironment is so much more complex, from his more involved social life. 
from his high cerebral development (psychical life), that it is impos- 



sible to estintate all the factors in the rnviionincnl : and. U wc couI<l, 
we do not yet know exactly how they act. But n.-uurc has not left 
man without a sure guide. By man's inctincti; (intuitions) light Is 
supplied, in each instance, that science can as yet give only as gen- 
eral principles. The individual is a light unto hiio&d(, provided 
that he has lived an honest, pure Ufe. 

For myself, on this point. I ho4J the strongest views. My llieory 
as to falling in love would be sometlung to this effect: there are 
in normal minds the rientenls of an unlonited ideal, whicli takes 
definite shape when the person answering to th.nt ideal appears, 
provided there be no interfering causes. This ideal appertains, 
rather to tvfe of individual than to any special person : i.e., there is 
the potential capacity to love one of many indi%'Ktuats of the t)-pc, 
and the exact individual of thi» type chosen may be a fortuitous 
matter. Good results, if not absolutely the best, foltow in such 
cases, no matter which one of the type-class fs chosen. As Carlyk 
anid, "No man can love but once, and some not then," The 
choice of those u{ opposite tendencies, etc.. results in a large pro- 
portion of cases in the highest good alike to the individuals them- 
selves, ihcir offsprif^. and the race. Man and woman in the con- 
Jug^ sute should be the one complementary to the other The 
cducalion of the seres should lead to as much differentiation 
possible, in order that the total energ)' available for the race may 
be maximal. The education given by parents and Ihe general edu- 
cation of the public should he such as to allow of the highest de- 
gree of free, intdligcnl conjugal choice. If this is accumplbhed thej 
results as regards beauty will be equally goixl with those in otbei' 
directions. I seem, Mr. Editor, to be just getting into the subject, 
but I fear 1 have already taken up too much of your space ; the im- 
portance of such a question must be my cxctise. 

T. Wesley Mills. 

Pbjrtiologinl Lalviniianr, McCilt CollqiG. 



The Study of Geography, 

The efforts of the Royal Oographical Society towards the 
Emprovemeni of geographic leaching in England, at recently 
described in Science by Mr. Keltic, deserve particular attention, 
both from the success already attained and from the need oQ| 
going still further. The success is conspicuous, if measur 
only by the recognition and opportunity gii'cn to Mr. Mackindcr 
as reader in geography at Oxford: and the advance already^ 
gained in the ch^rai^er of models, maps, and illustrations is ad- 
mirable and enmble ; but I cannot help feeling th.-it the short- 
cotnings of the scheme are also apparent. It seems to me that 
geography itself needs as much attention as the means of teochtrtg 
and illustrating it : the principle* to he taught and the (acts to he 
illusiratcd need fuller discussion and better choice than they hav 
yet received. Cut Mr. Keltic, in his recent article in S(Un€f. says; 
" Of what is known as physical geography — the topographica 
surrou.idings of humanity — there is not much to complain: it 
(acts and principles are pretty well ImoH-n. and fairly set forth in 
numerous text-books. It is when we come to apply these facts to- 
humanity. and deal with their bearings on the developfneiil of man 
in communities, that wc find so much to desire." I sympalhi/c 
fully with the second sentence of this quotation, but not at all with 
the first. Certainly much it still to be done in recogniring and 
illustrating tlic bearing of geographic facts on the development of 
human communities, but quite as much, or more, is yet to be 
accomplished in the careful study of the faots themselves. Mr- 
Mackindcr, in his address to the Royal Geographical Society 
{ProeetdiHgi,^\\xt.\>, 1S87). includes these geographic facts under 
■physiography,' and their relations to humanity under 'physical 
gcogmphy : ' but the illustrations that he presents are chicily of the 
latter subject, and the tendency of the Society, judging by the 
character of its Journal of former years and its current lYo- 
ceedings, is, u-ith small exception, in the same direction. It shouldj 
be noted, however, that Mr. M.ickin<ler gives much murcimportanc 
to geologic origin of geographic (onns than has been usual. Now ; 
may be true, though 1 think il is not, that enough is known of' 
phpiogmphy to servx the wants of physical geography ; but h is 
undoubtedly true that phj'siography as a science in it^ll is in a 
most immature condition, and is only in recent years obtaining 
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recognition. Physioxraphy now 19 in the low position that natural 
history occupied in iht: ftnx UM of th« cciiiur>'. when its tcxi> 
books gave brief d<rwriptions and pretty little wo<Kl-«ut« of a great 
Toricty of forms, ilwcllinK on tlicir sliKhl diflcrcnccs more than on 
thdr ({real rc&cmhlancea. In a score or more of years, physiog- 
rapiiy will he fortunate if ii attain as hi)jh a position as is now 
held by biology, the successor of the old nalunil histor)', in 
which a few forms arc first studied minutely, and ihc knowledge of 
detail thus gained is liroadened by giving euiphaws to the resem- 
bliUKcs thiit relate lhc3c few types to all the rctt of the animal 
and VfEctablc world. As far as the economic relations of plants 
and aninwls to human history are concerned, some might be con- 
tent with such a statement a* "a horse is a horse;' but the study of 
zoi)\ogy for itM;ir, without regard to its reLnlions to history, must 
regard a horse as a highly specialised fonn of a general type, and 
must discover how his specialization was .iccomplished. 

Physiography must make the same ndvance. It might nerve the 
needs of physical geography if phy>iiogrHp)iy m^de no dittinctiun 
between a new plain smoothed by constnietive process and an old 
base-level plain smoothed by destructive process; hut to physiog- 
raphy ilsell the omission of this vital distinction is abwlutely fatal. 
Placii>g such apparently similar forms together would involve the 
same order of error m thai of classing whales with nshcs, or of 
grouping the unWTa|i|ied cephalopods of the tncsoiotc with ihc 
Straight foniiK of the low paleozoic, lime must be recognized as 
an element in geographic description even to n greater degree 
than ii has been by Prof, .'\rchibatd Geikie in his study of "gco- 
grapic evolution : ' for topographic development is the key 10 a 
real understanding ol the forms of the l-md almtit iis. Physiog- 
raphy must, moreover, follow the example of biology in studying 
Itaaimpler type-forms carefully before attempting to understand 
the complex aiuociations of forms that make up a country or a 
'Continent. 

Continental homologies have gone far enough a^lready. If indeed 
Tiot 100 far, ia the present state of knowledge : attention should be 
^directed instead to the minute inorphology and systematic develoi>- 
inent of individual topographic forms. The difficulties of such work 
are great, especially in teaching : for while it is admitted that ' seeing 
is believing,' .iiid methods uf tnalruclion in chemistry, physics, and 
-organic natural history arc all remodelled with this principle in 
view, geography can at best secure but an imperfect application of 
the (irinciplc, and has to get along with maps, views, and models, 
instead of studying victual fonn-i themselves. 'Miips are nearly al- 
ways on too small a <tcaie. and too jworly drawn to show what 
ought to be seen. Photographs arc of course extremely useful, but 
they generally include too many varieties of form, and present too 
much detail, to serve be&t in elementary instruction : and they are 
AS a rule taken with a geographic rather than a phj-siographic object. 
Illustrations in hooks of travel arc too often of no scientific value : 
the traveller is generally an explorer instead of a geographer, and 
the artist too often stays at home. Most of [label's oleiigraphs are 
admirably artistic, and all arc highly valuable, and they probably 
come as near to being ' types ' as any ihinR published. The illustra- 
tionti in the reports of our lieological Survey are also most excellervt 
in this respect. Models arc too often merely copies o( actual ptacei 
ihal h.ive been, for such a reason as complexity of structure or the 
like, chosen for this kind of illustration : the model of Monte Rosa 
mentioned by Mr. Kcltie, excellent as it must be as the work of 
so artistic a gcol<^sI as Professor Hcini, and so appreciative a 
topographer as Hcrr Imfeld, must have about the same rvlalion to 
the needs of a class in physiography as a menagerie would have to 
the needs of a rlasTi in biology, or as l.evcrrier'*vomputaiion» about 
jeptunc would have lo a class in maihematiLS. Mr. Kellie recog- 
s, however, tli.it, for teaching purposes, " it should be rcniem- 

ered that it is noi eitraor dinar)- features that are desired, hut 
typical aspects of the eanh's sur^nce," hut he doe* not say where 
we shall find a scienlitic and sufticicnt invest if; at ion of the forms 
that arc to be chosen as ■ typic.1l aspects.' Tlicrc is no such Investi- 
gation. The absence of any thorough and con.Nisient phy.iingtaphic 
terminology at once points out the immaturity of this study. Ue- 
ginnings may be found here and there, but certainly not in ' numer- 
ous iexi>books.* The Sixth Aniiu.'U Ke[>ort of the Geological Sur- 
vey, Just isnied, contains, for example, a number of Illustrations 



that will be seiicd upon when the proper text-book appears. The 
choice little woodcuis on page 239. entitled "Topographic Old Age," 
and ' Topographic Youth.' arc particularly good, but these terms 
will certainly be new to most readers. 

Let me repeat, therefore, that while the principles of physiography 
are coming to be pretty well understood, the facts have yet to be 
set forth in their proper light, ind the world must be explored 
over again to find ihcni. Ijci any one who doubts this read over 
the ordinary' books of travel and the older geological and (^Ojin^phi- 
cal rejwru, and see what sort of a physiography he can make out 
of them. Before the methods of teaching physiography are per- 
fected, before the proper illustrations are con«mcicd. much discus- 
sion is needed .is to the principles to be uught, and as to the forms 
thai are lo lie chosen for types. The Geograptiical Society still has 
a large work before it in this direction. W. M, Davis. 

Canhndgs. Mam., Aog. ■!. 

Tbe Blair Educational Bill. 

Is Scienct of Aug. 19 is .1 note on the BUir bill, by James Law- 
rc>- of Iowa. Mr. Lawrey declares that ■■ any State that would ac- 
cept national aid has not the spirit necessary to a sound govern- 
ment." Such a statement comes with very poor grace from one 
who resides in a State in \vhich the schools arc mo*t richly en- 
dowed by the general government. Whence came the great educa- 
tional funds of the western States, save from the muiuticent bounty 
of tile general government .* Has ihc spirit of the people of the 
Stale of Iowa, or of any western State, lieen, in any way, injured by 
the v.-!St donations of land by the general government to these 
Stales? 1 understand that the great north-west was ceded to llic 
nation for the benefit of all the people, by ceruin States having a 
good claim to the same. The later .kcfiuititions by purchase and 
by concjucst were all intended certaliUy for all the people. But in 
what way are the people of Pennsylvania or of Virginia benefitted 
by the school funds of Iowa or Nebraska, derived from the talc of 
lands bcionging to all the people? These great land-grants arc 
but little understood by the people of the East, A few years ago. 
when in Nebraska. I wa.<t told that the school lands of that State, if 
laid out in a belt two miles wide, would extend from the .\tlantic to 
the f^cific Ocean. 

I believe in the aims of the Blair Bill most fully, hut I think it 
should be modified, in several particulars, i. The money should 
he given to each State for the benefit of all school children in the 
same^ but with no other restrictions. 2. The wesiem States should 
receive no benefit from the grant until the old States have been 
granted sums to counterbalance the grants to the western Sutcs. 

It is certainly a gmve mistake on the part of our rulers to collect 
vast w\n» of money, more than are needed to conduct the govem- 
■nrni in an economical manner, but when once it is collected it 
should be returned in the most direct manner possible. 

The South needs the aid. With ungallant restrictions removed, 
she will accept find make good use of it. I feel as sure as [ do that 
it would do good in my own State. GEO. G. Gruff. 



Wind Pressure and Velocity, 

Kefckring to Mr. H. Allen Haicns letter in your issue of the 
2d inst,, I beg to call attention to the fact that the temperature of 
the wind enters as an importatil factor in the drtcrmination of the 
pressure due to a given velocity. In 1876 (.Etji^inttring amd 
Mining /ournai) I first pointed out that a variation in tempcnture 
from 0° F. to loo'' F. produces a difference in the amount of pres- 
sure, for a given velocity of wind, of over one-fifth the total amount. 
1 have since discussed the subject more fully in a httle treatise an 
'The Windmill as a Prime Mover' (New York. John Wiley & 
Sons. iS8s). giving detailed formulie Jmd fompletc tables, showing 
Ihc relation between the pressure and velocity of wind. 

Furihvi accuratt experimental determinations are certainly neces- 
sary, but all data entering the problem (among them, the temper- 
ature of the impinging air) should be carefully noted, and given due 
weight in any ffcneralization drawn from the expnimciils. 

Alfred R. WoLrr. 

llTwVor1t.S«pl. J. 
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BOOK-NOTES. 

— The Baker & Taylor Co.. New York, 
anitouncr th« ptihlicalton, nbout Sept. i, of a 
new and revised cdiUan of ' V'okc Cullurc and 
Elocution.' by William T. Ross, 

— Th« Poiitieal SeUtti* Quarterly for 
cpictnbcr, 18S7. opens wUh ihc second 

<and linal) portion of Dr. £. R. A. Sclig< 
»n.-m'« • lnt«ntat«: Conim«Tce Law.' Dr. Sel- 
igmnn's lirst pnpcr, which was puhluhcd iii 
ihe June numbrr.and which treatcil i>( diffrr- 
tntial rates and ihc ' shurt-hnul clause,' 
jsed much intrrc:it and received the warm 

Icon I m en dM til 111 <>l Wding authorities. The 
second paper, which defends pools and con- 
demns the aitcmpt to suppress ihcm. b Ukcly 
lo attract even more attention. L. J. Huff 
an inlervsting account of Fenlin.tnd 
ilc. the founder of the German social 

[democratic party. H. L. Osgood C Enjjland 
And The Colonies') examines the cau!^e& 
which led to ihc American War of Jndcpcn- 



Tltey also announce, to appear in October, 

■ The New Astronomy,' -by S. V. Langley : 

■ A History of the Secession War.' by Ros- 
siter JohniMn ; ' Music in the EigtiLeenth 
Century,' collected and <:dilcd by Henry M. 
Brooks, editor o( the " Oldcn-Timc Scries.' 

— Chatto& Windus have undcrtjikeit to 
issue, under the title 'Hydrophobia,' a liille 
volume cont^nin^: a translation of all M. 
Pasteur's communications on the subject of 
his scifiKC, his methods, and the latest sta- 
tistics relating to his undcrlakings. 
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in saiin jtacketi ant) boxes of 
to*. UK. JUS, anil loos, 
H FIRST PRI2B M£OAU. 

WM. 3. K I MnAL L &, CO. 
MAGAZINES AND REVIEWS ff\ 

CumplnM k4t* M aX\ i\t IcAfllM Mj^^utCAABd lt«*MW 
■nd bick (lUtnliir) of tcvtral [KouuihI pfriodtCaU. lot 
ul* 11 low nin. fuIJ titt of Sci,m:t, aiih*t hoamA 
ot imbound.orodd volucMiwid iiumticnmpplitd. SuM 
uripiincu i>k«B on fi*onhl( tcmu lot any pviAJicall 
■iihcr AiBcvicsn or fot«l£n. Addmt 
THE AMKRiCAN AND FdRIClOX UAGAZtNB 
DEMT. «T IW ■inet. Nr* Voii Otv. 



CROSBY'S VITALIZED PHOSPHITES 

Composed of the Nerve-giving Principles of the Ox Brain and the Embryo of the Wheat and Oat. 
Is a standard remedy with physicians who treat nervous or mental disorders. The {orinula is on 
evcrj- label. As it is identical in its composition with brain matter it is rapidly absorbed and 
relieves the depres.sion from mental efforts, loss of memory, fatigue or mental irritability. 

Sleeplessness, Irritation, nervous exhaustion, inability to work or study is but Brain Hunger, 
in urgent cases Bkain Starvation. It aids in the bodily and wonderfully in the mental develop- 
ment of children. U is a ej/zW phosphne, no t a labora tory phosphate or soda water absurdity, 

f56 "W. 25tli St.. N. Y, For sale by Drtiesists. or by Moil. ©1. 



dcncc.and maintains that England was Icf^ally 
I In the right. Pro(. Anson D. Morac of .-Vni- 
herit College discusses the cause of seces- 
sion. Wm. .XdaiiiB Brown { ■ State Control of 
Industry in ihc Fourth Century') dc&cribcs 
the socialistic t^ptrrinicnts of the Roman 
Empire awl their failure. Tlie Quarttrly 
contains. <a u&ual, numerous short renews of 
importani rccenl pulilications in history. sU- 
lisiics. economics, politics, and law. Ginn & 
Co.. publishers. 

— George H. Ellis. Boston, has just ready 
• Essays,' by George Bachelor, some of which 
have received marked attention during their 
publication in The F<frum: ' Science and 
Immortality.' the Christian Jff^'^/sfrrsytnpo- 
Sium, re\'Lsed and enlarged, edited by Samuel 
J, IJarrows^the work eniiched with addi- 
tional contributions (loin Prof. A. Cmhant 
Bdl. A. W. Greeley. Prof. Jos. LeContc. and 
oUiera : and • Critical Essays.' by the late 
Etra Abbott. 

— (icoTge Roullcdgc & Sons have made 
airangemeniK with Hachetie & Co., of I'.iris, 
(or the publication m English of the live* of 
emincni French men and women of letters. 
The plan of this series is about the same as 
that of the • English Men of Letters,* and 
the si/c is %'cry nearly Ihc samcidso. The 
first volume will be Mdc. dc S^vignc. by 
Ciston Bdisoicr. 

— Tieknor & Co. announce for publiCA- 
tion.onSaturday.Sept. to. 'The Coircspond- 
ctKC of Thomas Carlylc and Ralph Waldo 
Encreon.' editnl by Charles bUioi Norton, 



Co<m. K.. and 5Mfr*, O. K. Kenro-Mrniocy 1 Ctuti. 

rclcrtnn i'> tlicir tnnemtitin. unit Ncv Somen' 
dmun of tl>* Uiuclei. S™ Vnih, T™», pr, 8* p. 

C. W. P. What Ilnivetul: An Ai»l]ni> "f ihc 
(fSBK ai inproTcd by iha latrodnciian of Amtticiin 
l-v&dt, Bo«T(>a, TkLdi» a^N p. ii^. 

Mav tK, D. \ Nc M^s of G«am«iriul DcmoQintlon, 
*iih Kriinplr.. Ab«n]Mii, Brvwu. Mpt i6'. 

NovK«. Vtu. A, Tli« niaiii*nt> "f QiinlilBUrc AnaliraLi. 
Tctic lim^c. Ind.. Uoora A LAnsin. pi. n P' t*. 

PHKa.MLiiAiuv : ill Principles. I'ritaft. nc. Illaman 
N*tar« IJbnry] Ntw Vort. F<mlfr * W«IUCa. 
1) p. 11*. iec«nti. 

Routti. E C. Tschnwal School »»l Call<c« BuiMing. 

New ValV, Vbs NoUntDd. IH p.. It) pi. 4*. 

Thoiox. C. vftak in UauihI F ntloraiion of ihc Runau 

ai Fetinnln^", Waihinpcn, C<'v*">tn'*il '5 y, 4*. 



A TEMPORARY BINDER 

for &irHce is now ready, and will he mailed 
podtpiiil on receipt of price. 
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Cloth 

Half UsTocvo - 



50 eenu. 
T5 c<au. 
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I ^iFB binder ■■ «lrou, ^nnblA And 
-•nt, list £il( »i(|<*[ttle. cAd allow* 

:U[ Any number C3iii oc \*\ta nnt 
i.-T Tt^lxc*^ wkhout djkiurbinf ihi 
r'thiTiH An4 ihfl p«p4n ttra noi cnuii- 
i^vii ffjiT ^uV<xmivnt ptrniBfirnl bind- 
ibg. Filed in ihia Umlfr, .KfifiKf U 



N. D. C. HODGES, 

47 Lafayette PUc«, New Vork. 



QUSTAV E. STECHERT, 

S38 Broadway, New York. 
Imp«Tttr 9/ SciemfiJ!* B«skt and PtricdttaU. 
Btwic^M : Leipzig. Hospital Str. 16 : Lou- 
don. SO King William Str., Stnnd, 



MAP-MAKING. 



All publishers or others de- 
siring^ to have maps ruade. 
either from relief plates or by 
lithograph, should write to us 
for estimates before placing 
their orders elsewhere. Any 

work entrusted to us will be 
carefully made under the super- 
vision of our geographical edit- 
or, Dr. Franz Boas. 

N. D, C. HODGES, 

Publisher of Science, 
47 Lafayette Place, 
New York. 



IV 



SCIENCE. 



[Vol. X. Na 240 



L= 



,OV£ll 

J6O0 



Ml b«««fM ft W c<MjnlBMoiTkn^»Li.r i<a Jpi v^rv 

RUSSlfl CEMENT CO., fiiSif&*5:.*^- Si^ 

Tli«»o KltifH luc uiH^l lu tbo SialtlMOiil&ii lualllato 
*l WanliliiBlon tnr nil lu wort nf ni,niinl]iif iip«ini- 
tncuk—bj iho (Kivorumout Arnemvlniui-l I>ffl>*rtiD«iit 
BullOlnci, by vhn Fnlimiva I'alluw r«r Co., Mmkih A. 
HMitUn Orgka uid nuio Co., &a4 i>t thoii*iuifti>«f 
OtsvolaH iaatiurftCFtur»ni And mocluuikn Uirnuitliout 
a,B world, (or all klad> of flue work. Proiiouncnit 
STRONOKST AOnESlf B K^fOWN. Said U On imm 
tor iBOcIiaiila >iul sinawun. anit tn tmiUei for 
raiDlljr v««. Th« biMl ijiiiuitit; wil-l bfftWFii Jiui,, 
IHSD, anil Jan., 1860. In all parU o[ Uiti wurld 
uuountHd to OTrtrflSMil.t.tOH Hnnr.Eii. ltt>«ur»aa>l 

St uw mniilne L«Pasp'> made t/nty D7 RinuA 
3»KT CO. 



^•"cr: 



!S. 



'The Travelers Insurance Company 

D(IIantord.C<i«a.,<iri>nind iea4.haiici bothLfft 
P*lititi And Aetideitt PttitUi. Only Urc> »«cidfDi 
coiDpinv in Amcnca. Only )} a r^arcv pntcuivnal 
and biiuncK men foi eicti Itjou liuurann. wllb %\ 
tre«Uly ibidem nity, K>« paid pnhcy-ha1d«rv civarljr 
$ii.(»a.ix». All poUtiei nun-lorfeiublc, All clAimt 
Aud, without ^Jueoitnt. an'l imiriF'iiiitf!^ on F^ceipv af 



Alaiin'itK«f'eroiic« ln<Icx«H. 

If joii w»ni I'l Iciin a^y Iking ilio.ii »sr luBjnirT 
Knd maliiry. with fidy (siii'Kenl* fur MliniAle ul ^v»t i.n^ 
■nnrtt. in B: PfCKSIAN MANJJ, WAa.u^[.To^. I>.C. 

irantcripu ud Iranittiioiu liunahtd. ts^Unatory 
einuUra live. 



THE GERTRUDE BABY SUIT. — A 

full iltfcnpll^n of ihii simple ftnd df«i'>bla r«f<vnD 
•uit for ri,rfr]>'-u>m Jnfinii. nov Iwini to csiCcniJKly 

taiwciLY of Lot-h mother uid child, wa^ ifubUih^ in 

pAlicrnt, price, f ) «dU, 

UJIHVHOOD PUBLISHING CO.. 



TILESTOH « HOILUIGSWORTH, 

64 Federal Street, Boeton. 

Manufaciutcnof Fine Boole Pspcrslui Ici- 
tapmsuid cut piimine. I'tic aitcniiun of 

SlDli>her» and priiiicn la called to our iTftrj 
ioilh (00 glo&i) |>*ptr. A boan lu iltiiliuut 
nen, Tcflcclitig no daulfng glart injiinnut to ihc 

Sm. Approved aiid uufil by ihc hcsi cduca- 

NEW MAGAZINE-THE SWISS 
i>mM4 11 "p™»jiQ« k ii'Mi "I ponce 

brBAiujiH H. Bu.i-IHD, Pniiilsntaf ttiB Aruaii Amo- 
nabin. uid inAcMJinK Al .VleK'il i tt in* 'incUlrn^cS' 
■bUUfUMlbOdJ. ll.lDapHI. &■Blp)•'^>>|■r1I)<|•'"t•,<'I1& 
aanurorErt«]«jiBHTmii>n(i tnr^ mnnt'u. 

Jt.D c,HOI>«K9,PiTKi.™i«m. _ ^ 

KmUihi till* lawuine IT. iMniii* flu*, Kw TOIfe. 
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Answer to pvttle in No. 937. 

Ancwcrswvr* reeeived from E, S. Cobb. T^rte 
Hamc : J. W. W . Baffalo ; 1. B., Cambridge ; 
Anj^lo [lall, Wsshingloii. 



Ariiiigc the 6^iiTe« I lo 25 In five town, *a that 
Iheii touiK ilia.ll be tlie tame whether vuiiiii«d 
*«rilc*II]r, huriion tally, (li*£on*1ly. nr at aity 
angft haviiiii tlie centre friiuarc for ihc apex. 



Scinu* ChibdUw {!■ ooe nmiitaaccK 

I aiilncr. ■ yr. • 3.50 

1 " t yT.>..>.> ••••... Sloo 

3 " t IT. SOO 

4 " I jrr... ..................... ■■ lojoQ 



$5.00 will he (laid for an^ lalUfactory puiilc 
capable of being printed in black anil wliitc. 



N. D. C. HODGES. 

47 Lafayette Place. New York. 



NOTiCK Ik bfrtelif givcu Inai: irie Nonh 
Carolin* Slate Board iif Agriciilliiit will 
liuld an clcclian for the |>utiIion of Uiicctoi of 
the Aciiciiliunil Ea|iciiment Station, on the 
first ^^ctl■lGsdB]' in December ncKI. 

Ap)>licant9 will |ile their tctiimonUlt on or 
bffore Dec«Riber Rki with 

T. K. BKUNER. Sttttary, 
Raleigh, N. C. 



JOHNS HOPKINS UNIVERSITY 

FELLOWSHIPS. 

Two of the FcIluv-thipE of ihia Untvcrsilj, one 
In I'hycics nnd oo£ in M itieralogy, are vow open 
to enndtdfllcs. For further rnlcirinalian addreu 
the Krgislritr of the Johii% Hoplciaa Unrreputy. 
Baltimure. 



The Week 



0' 



ecu PIES a position in CAnadiui 
journalism ttiat can be fiJIed only 
by a periodical able through its connec 
lions to furnivh literary matu-r of the 
highest quality. It is the oigan of the 
best thought of the country, containing 
varied atid able di'^ctisi^ions, fron a thor- 
oughly independent siundpoint, of po- 
litical, scientific, theological, liitfrary. 
and social questions by eminent Cana- 
dian writers. Current events aic care- 
fully brought into focus and inii>artial]y 
dealt with ; the chief articles on topics 
of general interest apocaring in the b«t 
English reviews and journaJs arc pre- 
scnied in a comprehensive though 
abridged form ; and spe<rial correspond- 
ents in London, Pari^ Wa.^hington. and 
other centres furnish irectuent letters to 
its cohimns Notices of local matters 
of importance, of musical and dramatic 
events, book reviews, art and literary 
notes, are also regular features of Thh 
Week. 



One yur - 
Eij^l monlha 
Four noDiha 



TERMS: 






C. BLACKETT ROBINSON, Publisher, 

i Jordan St., Tormto, Canada. 



Samp/e copies free on appUcali^n. 
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NORAVrHa 

AND ADVERTISINQ 
PURPOSES 



BRGMCM-rtT/Sa-cyESTMUr^Ti 
tf-^-^sPrtlhADELPHlA-p^ 



:ne.w yor.k.:-^ 



SCIENCE 



Fimi Veai. 
Vol. X. No. t^t- 



XEW YORK. SEPTEMBER i6. i8Sj. 



SiKGLs Corns. TtN Cum. 
Is-So Pmc Vka», ]» AovAMa. 



OoOTrtcbKUn. brlWEScnUCKDDMrm. Bnlmd t H»» Tii»fc Pi»MWte» i B n — <<«»«■ Mil- lltmr. 



yl/r?/ of North America showing the Pacific Railroads. 



Editorial ..... .133 

The Transcontinental Railroads 

iiardinfr G. Ifuhhard 133 

Psychological Medicine at the International 

Medical Congress . . • 137 

Mental Science. 

TheChmnaloKicftl rroe^ns of InfMir* , 138 

The Fflei-l i)f Opium on ihe Higher AniaiaU tj8 

A Ch.ilIeiiEe to the EviJmce (or ThouKhl Fhonlunit . 136 

Book-Reviews- 

Th« Origin o( Mouniain FUaget .... 139 



Th< TncUoB «( Ccographjr . P, Atw 

ElemcBia of Botanjr 

Ad Iniiodoction to Greek Sculpture 

The Cnpliickl Stattci u[ Mccbattiuji 

Notes and News . ■ 
Letters to the Editor. 

It there a DUmond-FioId iit KeninckT ? 

/. S. DiOtr ; Get. F. KuMt 
•X\tx CUulfiotion of LaktB If. M. Ihnit 

Carmpiioo of American Gcof^apliic Nanc« Jf^V T. HUi 
Itomantle Love and Personal Beautjr JI. tV. C»ni* 
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The Science Cojnpany, Publishers, 4J Lafayette Place, New York. 

London at^eni : G. li. Sie''-*»-l, 26 Kin(f WiUiam St., Strand. 
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IMPORTANT TO^'^^^^pCRIBERS. 
Realizing that the circulation of 

SCIENCE 

can be increased in no way better than by the honest 
recommendation and aid of its subscribers, the pub- 
lisher of SCIENCE is prepared to extend for six 
months the term of any subscriber who will forward 
with the money for one year ($3.50) the name of a new 
subscriber not already on the list Liberal commissions 
will be paid canvassers. Address, 

PUBLISHER OF SCIENCE, 

47 Lafayette Place, New York. 
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Tbree Good Giants. 

FfOm Ihe Frentli oJ FrKn9(iit [iabcUis. By 
John Uimitky. t to!. tiqame^'O' Wttli 
r?; IllutiraiionB by Gntiair* Dare and \. 
Kofcidii. %i io. 

Tha pMuliariliat ihitl haTS bllh*rtf> rTiidflT>*d Itftlfeliua 
A BCAltd ba«tk fur tbe ymin^ Kavc been vKolly tItmiAlilfcl 
In Ihii Boik. bui wlih to much tklll u mil id Impair lh(^ 
nalinuiiv ol ihi« alori*. Il vltl uko i» piKO at anc< Ix- 
«ide ike Ar^liUiv NisttB Bfld OuL1iwr\ TrfeVrls.— vhich 
both ivi|Liinr •imilir«dirinj[.— and kill ttrra % pt^d piir- 
poac in dturminfl much unreuoninf pr<JDdt<:« kc^invl 
ftabfilw*. vhiic opcninc 10 the JctiKbicfl ?v9 ■>' l^c 
]rouaf lb* in>r vlo'«t4 t^f G(atti1g^ii<tiar. f^r£>ncu4 and 
Paniagru*!. Ilie quainlnl ^nil moic originil <>( K'tntt. 
and of PuiUT][«« ihc fuiiiiiicaL »4 joken^ Tlie illui^ra- 
IJoni \y DoW And Ruhida arc ■ n^alighE aiv^l wuticiflr in 
IhtaiMlnL 



Love and Theolo^. 



A Not^ei. By Cclia Parkek VVooixev. I 
vol. lamo. $i.jo. 

A navel »nJ bril1i«ril ilnry fcy ii lie* •ivJ e»l»oi»d 
wiilo. ]l H nnr anly tBi* risinint u a tiaty, hut «n. 
Liimn Inn 1 1 II ti m ilii tiinhi ii riliii it n iiu1| Ini . .. 
ItMBOtt tlKiiinlly a Ixiuk \v iwi. ti.il n(<l iiKtaly to 
rwd lor aoiiiMnifni i:nly in-i ih'n ihrvw aiiJc ^ 

Ifew tioi clicaper Liliriiy Eiliii.jni a! 

I. Japanese Homes. 

By Prop. Edwakb S. Mor!I|. 

2. Cboson : The Land of 
Morning Calm. 

H^ PKRCIVAI. LflVk'CLL. 
Eft<b in t v«l. Large $vo. IllaMratT'l, 
vol. $3 00 ; in half calf, (6.00. 
The popularity ot iheie viluibit worln hu crcatcil a 
sail (<n cbcapci cdiiivm, 14 ura <rhl<:h (h«« an pn- 

Krt<t. The44 a^ bmun^ thr nic4t raluahleand Intertai- 
[ bMk* on our Iht. eMtl vith ■ ttialinuoui and (teady 
mIo, and in ibc new and fhcapei editioiu ctiuin ot a 
ptvt labia ^pillar walcurtic. 

TICKNOR & CO.. BOSTON. 
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JOHNS HOPKINS UNIVERSITY, 

BALTIMORE. 



PrograaimoB <>( ihe iii'>tni<(i<'>n ofietri, for lh« 
academic year b«i;inniiig Oci«]ier i, lftS7, la 
GraduaiP. irD(ler);»(!uate. ami (tii-rvial Sludenit 
will be MM iin apj'licatiun. 



QUSTAV E. STECHERT. 

S26 BrM.lwtty. New Tark. 
Impertrr of Sdtnlifit Ht«kt and PtricdUab. 
BnuicliM -■ I.«>ip3cig, HoapiUit Su-. IS : Lnn- 
ctnn. '2Et King WUlinin Htr.. Stmii>d. 



QuEENj^ 00.954 PH^Sr. 



^.&-N^; 



ntionftcAiJUOCUC 



SBIF TACLtS. 
KTC- Sb.>>S9E5 
0OCna.MADiNIE4 
SOI-OIASSES , 

DUMiwi: ws rauHta;^ 

Micnojiopts, 

Mactc i.aNrc>»45 

PMCiTorJjaPMn: k 

scichTiric 

CMCMICAkS ETC 



JAMES McCREERY&CO. 

are now exhibiting their first 
Importations for the Fall Sea- 
son, of Hautes Nouveautes in 
Silks, Velvets and Dress Goods. 
ORDERS by mail receive 
prompt and careful attention. 

Address 
BROADWAY AND ELEVENTH ST., 

SEW YORK. 
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T)ie Amsrioan Investment Company, 

nI Emiiini.liitig. 1.i«.<, liiti 11 i-.IJ-<>t< Qapltal of 

9600.000, aurDlus $75,000. «■!"> rirv 
Maniac* ''">"■ '11"'")' Bevan i.i"n:ii'.. >»>)< Piinci' 
juii m\A iniemi fully ffuarantead- Aito « -9*1 

eent, linear D«bciii^jrc )LvnJ> >ctme^ t-j/ ru5 per cc«L 

cif ijr^i MniEie3j24 Los'ik liuld In mui bf tkr Mer- 
cantile Tru»t CompBny. N. V, jp^r^ti.t.c.E- 
ILAc^Kn ol cTc^Hhil foi period. unOcr one >'car. WKl« 
(>' full irtJormai i.'<n inJ reference* to the rompatiy *t 
I SO Nassau St.. N. V. A. I.. Onniby. Viev 
pTFt, and fasnetil Maiui(*r. 



DIAMONDS. 

A .exy laijt > lock and fiwHTanitjf uf di4i>n.nd« i-m- 
Manily un 'uiid. Aa u>crli»eat will l>c miii (01 ennioa- 
lian Tn Ihti fity or victnicy vi-her re liable turtle* deiirv 
il WALTllAM WATfilE-^, KICK jrWEl.I'V. 
FKKNCH NAKIILK CLilCKs. UIONZIlS. STE K. 
UNG SILVERWARE. ETC. 

« MAIUKN LANE. X. V. 

STUART & SHEPARD. 



ff . B. WALU^LC? & GO. 

BVll'IWHiaK Til 

R. & J. BECK, 

lOtG ChHtnijt Streat. Phlu. 

Microscopes and all 
Acccssoncs ami Ap- 
paratus. Photoerapb- 
ic and Pb^fr^Micro- 

Sraphic AppArstua smi 
utfits. 

Spectacles, Eye 
Giaases, Opeia and 
Marine Glasses, etc., 
niiuiiaicd Price LiM 
mailci) jrtf lo any atl- 
ditts. Mention .Sctxcice ' 
ill oorrwpooHing u iih u*. 
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I TO LADIES. 

i-ir4]r>i iniUjcf nii-rtt]i«-irf *jf, 
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SCIENCE. 

AN ILLUSTRATED WEEKLV JOURNAL. THE 

SCIENCE CnUPANV. UWKXRS AND 

PUBLISH ER». 

Ornciai aid UmitrTom. — D. C, Cilhah. ef 
BaliiBiort, /"m/^ni.- Slvom NnvaiMH, nf WaahiagMn. 
i'i<fPrrtiJii,t;tiK*otxt*K\, Hi.aitiau. of U'luhmsinng 
Al*i. OiAHAM Rati., nf Wuhinccim: O. C, M«a>K. 
pl .*Jew Haven 1 J. W. Pmn-i.i.. ol WuhinBtAo l W. P. 
TncwnaiiKit. of }l<w York \ S. H. Sccdubh, ol Cam- 

SCIENCE apf*«an every Priday, Valufnca bcfin In 

July and Janiiaiy. Coinin<iRlc^iiQfl> irill be •doeain] 
ran any quintr. Rejecied minuuripii will be rtlijra«d 
<o the auih->rt tinly *lien ihc 'i,|ui>i(e aniDUM Qt 
ficvciffr ■cfOTLiUDLei ihe manubfnpt. 

Add/aaa all correspoadtDCe to n Qftvwr-p " 
4T Lafayclt* Ptac*. Naw Vcfk. 



SvafctirrioHs.- 



Greai Brilaiii^id EuiDp«, 



.tir J^Mv Chibdslao (in on* mittancvl. 

• Mibact. I yr t ).!«, 

a " ■ y>...>. i.a 

3 " » r» 

* ■■ t yi i4,«g 



ADVCRTIStNG RATES: 

I Pais 1 (line 1)0 aa 

>t Page I umt I 00 

ii Paje t lime to m 

M Page I lime j » 

For vniall a1r#ftHemen>. iTis Tat4 nil be t^ oeihia 
pn line, with 'liacouiiu lor continual inactilMH. Poi 
inf<«niaii<in about tHcial fositiani or lona lime «ti- 
mm. addrtia B.C. EVfcRINCKIU. ManaKei Ad- 
vmuitiE TVpartmmi of Somca. 41 Lafayeiic PlaM. 
Ne»VorkCit>- 

Ctft rtfiipfii Mittn n'tdiut^tf . 10 A.M. 
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The latest hews from Stanley is dated Yamboya RafKdson 
the Annimi River. This is ihe moM c^asicm poini that could be 
reached by steamers, and here ihe overUnd journey to the Mvuian 
Nsigc was to begin. The exiwtliiion, which consiMcd nf 6i J men, 
left Stanley Pool on May i. on the ' Henn- Keed,' of the American 
Bajtlist Mission, with 13J men on board; the 'Slanle).' of ihc 
Kongo Free State, carrying 364 men. 500 loads of baggage and 
goods, nine riding asses aiid a licrd of t:(Kii*k, anfl ilic ' Pracr,' of 
th« English Baptist Mission, with 117 mt^n on hojtrd, and loMnng 
Ivro boats. The • Stanley ' towed the hull of the steel steamer 
• Florida.' which had been launched the day before. Two miles 
abo^-c Kinshassn the ' Peace' met with an accideni, her rudder Inn 
ing broken, and she had to tcium to Leopoldville for rep.-urs. After 
ihis accident the eifieditioii travelled steadily on ; but the • Peace ' 
pro\«d 10 be very slow, and wa« unable 10 keep «p with the other 
steamers. A short distance bdow Bolobo another accident befell 
the expcdilton. The ' Stanley ' stniok a reef, and one of her sections 
was completely wrecked. Fortunately she could be restored to use 
by palchmg plates underneath. In order to make up for the time 
lost. Major Haittclot manhed otcrland from Wamboko River to 
Kwamoulh, and hi« party was afterward broujjht up 10 Qotobo by 
the ' Stanley.' Meanwhile the engineer iil ihe ' Peace ' had rcsohTd 
to serew down the upper safety-valve, and by this expedient en- 
abled the • Pcjice ' to (irfjTced at the same rate as the other steamers. 
The Joumej- from Holobo to the rapids of Iht Aruvimi was effected 
without any further delays or incidents. On June 18 this placewas 
reached, and Stanley proceeded ai once to build ;in intrenched 
camp, in wliiih Major Bantclol is to remain. While Stanley's 
sieaniiTS ascended the Aruvimi, Tippo-Tip was convejtd on the 
•Henry Kccd ' to Stanley Falls swiiun. of which he is the chief. 
He was accompanied by 96 Zaniibari, and Major Barttclol. who 
had 40 Sudanese soldiers with him. commanded the steamer. It 
seems tlwt Stanley was going to leave the Arabian trader at Sian- 
lc>' Falls, and proceed to the M>\itan Nsige alone. Barttelut was 
to return the day after his arrival ai Stanley FalU, and to rejoan 
Stanley at Aruvtnii Falls. The n.tiives of ^'ambuya would not 
allow the expedition lo land, but, on hearing the si earn -whistles, 
Bcil into ilie woo<b. The nest day a few returned, and were sent 
off with presents. Stanley bo|)ed to gain their confidence within a 
short time. On June lo the ' Stanley ' left the Yambuya FalU. and 
arrived at Lcopolilvillc on July 2. These are the latest letters from 
Stanley so far ; but the cable informs tis that he found the river 
navigable above the Yambuya Falls, and thai h« was able to pro- 
ceed in boats. Probably the ' Henry Kecd ' brought this news to 
Leopoldville. K may be that the river proves to be navigable for 
n long distance, and in ihis cose Stanley's march to the Mvuian 
Nsige will be greatly facilitated. 



THE TRANSCONTINENTAL RAILROADS.' 

The tranacontincnial railroads cross Eieat plains, high moun- 
tains, lofty plateaus, and broad basins, and follow ihe courses of 
long rivers. Nowhere do we find objects of greater interest to the 
Iraveltcr, geogmpbrr, geologist, or the student of natural history, 
titan along these lines vf travel. The rivers that rise on the eastern 
slope of the Rocky Mountains pursue an unintemipied and peace* 
ful courae from the foot-hills, across the great plains, to the valley 
of ihe Minsiuippi. The rivers that rise on the western slope «n- 

' ^Iw anAiii«lm! portioiu of aht rodJa an included in Ihc accDoiiaByuig upi. 



counter range after range of mountains, some higher than the 
Rockies, and find their way to the oc«an over high falls, through 
deep caAons. or by forcing a way through mountain range:*. Here 
is the longest persistent range of mountains in ihe worW. — br 
plateaus elevated from 8,000 10 10.000 feet ^ok-e the level of I^ 
sea. Here are deep basins, with mountains m cUiMly surrounding 
them that the streams, unable to find a way to the ocean, sink into 
the desert. Here ts the valley of the Colorado, runni[^; thr 
ca6»ns },ooo to 4a>oo fc«t high, over 100 mttcs long, and to dceg 
that in some places the sunlight never reaches the bottom. Tb _ 
rain, instead of fertilizing the ground, washes from the rocks 
every particle of soil, and leaves the country a desolate wildcrnut, 
devoid of vegetable or animal life. Here are high snow-moun- 
tains, and at their base deep vnlle^-s, sunk belnw the le^'el of the 
ocean. There art mnuntain<, more beautiful than Mont Blanc or 
the Mattcrhom, rising directly from base to summit. 14.000 (cct in 
height, with glaciers exceeding in extent and beauty any in Europe. 
From the far north lo the extreme south are mmes of gold, silver, 
and copper, and vast deposits of coal. lead, and iron-ore. Here the 
student of natural history finds fossils in endless variety and nunw 
bcr, from Uie toothed bird 10 the miniature horse. As a com- 
pensatiun Cor the want of trees on the niounlAiiu, the largest and 
finest lore»t-trces in the world arc found at tbcir ba.se, on the 
Pacilk coast. The millions of buffaloes which formerly roamed 
over the plains arc all gone, but their places arc supplied by count- 
less herds of cattle and llocks of sheep. Sudi a land is worth 
visiting : and the descri|>tion of the country through which the rail- 
roads run. and of Ihe roads themselves, must be of interest. 

The traveller from the Atlantic to the Pacific by either of the 
traiucon I mental tailrcids enters the great plains, soon after crossing 
the 95lh degree of longitude, near Winnipeg on the north, Omaha 
,ind KansasCity in the middle latitudes, or San Antoiuoai the soutb. 
Then commences the ascent, steadily continued until the top of the 
Kocky Mountains is reached. The land rises, at tirst slowly, then 
on sleeper grades, and yet so gradually that the passenger on the 
Union Pacific reaches an elevation of one mile before he has secit 
the mountains or realizes thai be has attained any considerable ele- 
vation. From the foot-hills, over the mountains to the Pacific 
Ocean, each road follows a route having its own features. SO Strilc 
ing and disiina that no general description is of any value. The 
chief objects of interest are the great plains, the rocky mountains, 
the deep biisins, ihe r.tngr% of mounl.nins we;sl of the Rockies, and 
the plateau of the (Tolorado River : while the r^lroads — the work 
oi man — vx in interest with ihe natural wonders. 

The Great PUins. 

Looking from Denver towards the west. or. better yet. from al- 
most any part ol the great plams in Colorado within $0 miles of the 
Rocky Mountains, arc seen the fooi-hills, then the mountains, nsing 
higher and higher until lost in the disuot snow-caps. Looking 
towards Ihe east are the green and grassy plains falling m gentle 
undulations, north, south, and east, as far as the eye can reach, and 
for hundreds of miles beyond. These arc the great plains of 
America, bounded by the Rocky Mountains on the wesL the 
Arctic Ocean on the north, the Gulf of Atexico on the south, 
the Mbsouri and Mississippi rivers nn the ea»t. The grexl plains 
reach their culmin.iting point between Denver and Cuhirudu Springs, 
^al the divide tjetwecn the waters of the No«h Platte and Arkan- 
sas rivers. From this elevation of 7/)oo feet ihcy slope north- 
easterly into SVj'omitig aivd Canada, towards the Arctic Ocean, 
easietly 10 ihc Missouri Ki^-er, and M»utherly mto .Sew Mexico. The 
land, only (airly watered on the east, becomes arid towards the 
foot-hills ol the Kockics, and, though rich and fertile, cannot be 
cultivated without irrigation. Tlie nvcrs grow larger towards their 
sources, as the rainfall on the plains is insuftkient to supply the 
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lost by evapofiilion and irrigation ; but there is no ponk>n of these 
plains thfti deserve the name of il<-s«t. or thai is comparable in 
dcgTMr of stcraiiy with the caAoncd country west of the nioun- 
lalns. Il 15 only a few years since It was called the ■ Dcscn of 
Amtrica," and it w.-w then believed Uwt the great plain? were unfit 
(or cullivdtion or habiiAiion. Then they began to be uied for 
pasiuiage of cattle. Now. by a judicious system of tmgxtion, larger 
crops of wheat and grain are grown than in the grest prairie StatM. 
while the detritus from the irrigating water tnore than coinpcnsales 
for ihc exhaustion of the soil by the crops. 

The Rockj Mountaias. 

These inount.iins rije in Alaska, on the Arctic Owai. far to the 
north of SillcA. ami att;iin their highest clci'ition — 2CV>oo feet — m 
Mount St. Eliiis. They run ihnmj^i Britith Columbia, tdaho. Mon- 
tana, Wyoming, and Colorada They appear .is high, level plateaus 
and spurs in New Mexico nnd Arizona, joining the Coast Range, 
to appear st^A'm as the Roctry Mounuins or Cnrdilieras in Mexico, 
where ihcy attain th<- hcifflu of 19,000 feet in Fopoc-iiapeil, passing 
thence through the ksihmua of Cir»iral America into South Ameri- 
ca, where the)' form the li.iclc-bone of that continent. Icrminaiing 
near the Antarctic Ocean at Cipe Horn. Xfount Brown and Mount 
Hooker, in British Columbia, rital Monte Rosa in height. The 
hi{[hc5t mass of these mountains is in Colorado, where there are 
nearly one hundred peaks 14.000 feet in height, none of which are 
500 feet above or below that height. It is impoiuihic to give definite 
boundaries to the Rocky MounUins, as the)' enclose many ranges 
and systems. Major Powell of the Geological Sun'ey classes the 
Kocky Mountains into the I'ark. the Gc)^cr, and the Basin systems. 
In the mountains and plateaus of these systems bare rocks arc 
seen to an extent rarely found on the globe, and the region is large- 
ly destitute of soil and limber. In Mrikiiig contrast to this destitu- 
tion are the parks in Wyoming. Colorado, and New Mexico, The 
largeil of these are the North. Middle, and South parks of Colo- 
rado, — elevated plains containing from 800 to t.ooo square miles, 
9.000 to 10,000 feel above the sca-lcvcl. surrounded by high inouii- 
lains, >^4lh a fertile soil, furnishing fine pastiires (or cattle in sum- 
mer, but with the warm season so short that wheat and grain do not 
ripen. In these mountains rise the great rivers of the world, — the 
Mictouri. Mississippi, the Columbia, and Coiotado, in North Amer- 
ica: and the Amnion and Lii Plata in South America. 

The Geyser system is in Wyoming. The mountains arc noi so 
high as in the other systems, but in their recesses lies the Yellow- 
Stone Fork. IJclorc the geysers of this park " all others in the 
world, even the cclcbrilcd ones of Iceland, sink into in significance, 
Thi.s park s*em» to have been set aside by the Great Maker lor the 
exhibition of the action of volcanic forces." 

The Great Basin. 

The Great BasJn. so called l»ecau*p ii h.!* no drain.ige into the 
ocean, extends from the summit of the Rocky Mountain* and thft 
plains of the Colorado River west aver one thousand miles, far into 
California, nnd from Oregon in the north over fifteen hundred 
miles south into Lower California, south of l.o« Angele* .md San 
Diega It includes the middle and western pans of Colorado, the 
whole of Utah and Nevada, and p,'irtft of Oregon and California. 
Numerous short ranges run mvari.nbly north and south, with deep 
valleys between them. The greatest of the basins is that o( Salt 
Lake, five hundred miles long and six hunciretl miles wide, between 
the Rocky and Sierra Nevada mount.-iin«. Here rain rarely falls, and 
the rivers which rise in the inountainssurrounding it on every side are 
soon dried up, or. like the Carson and Humboldt, after runningfrom 
too to 300 miles, sink into the desert and disappear, l-arge lakes 
are formed in the deeper valleys, hut the water in them b sail. For 
hundreds of miles the traveller sees only alkali plains, breathes 
alkali dust, and drinks alkali water. Far to the south-west is Death 
Valley, over 1 50 feet below the level of the ocean, so called from 
the number of emigrants who lost their lives from hunger and 
thirst in sight of the snow mountains and close to the promised 
land. But, a:» if to com|)enHate for the dewrrt of deuih, ''ri the op> 
positc side of the Sierras arc the Yoscniiie and the big trees of 
Calaveras. The mountain ranges west of the Kocky Mountains 
are popularly called the Cascade, Sierras, and Coast Range. 



The Cascade Mountains. 

The Cascade Muuniams rise in the upper part of British Colum- 
bia, follow the coast-line through British Columbia and Washing- 
ton Territoi)', passing thence through Oregon, and die out in 
northern California, to he succeeded hy the Coast Range. The 
snow-line is reached at a lower elevation than in Swilicrland, and. 
unlike the Alps, the great mountains rise clirecil) from the sea 
■4-000. 15,000, and even 20.000 feet in height. From the ckles of 
Mount St. Flias in Alaska^ the highest mountain in America — vast 
glaciers run into Ihc ocean, exceeding in grandeur and extent any 
found in Switzerland. Mount B.-ikerand Mount Tacoma in Washing- 
ton Terriiorj. and Mount Hood in Oregon, radi.xnt with eternal snow, 
are more beautiful than Mont Blanc or the Mattcthorn ; ihe glaciers 
un Mount Tacoma equal those of these mountains, while, to add to 
the sublimity of the scene, smoke is frequently seen rising from the 
craters of Mount St, Elias and Mount Adams. There b prolubly no 
other counir)- where, on the same parallel of latitude, and at the 
same elevation, there are such great differences in climate, soil, and 
vegetation as on the cast and west sides of the Cascade Mountaini. 
On the cisi are lurten hills anri plains, devoid of all vegetation 
save the Kage-hnish and bunch-grass ; the climate is hoi in summer, 
cold in winter, and dry as. that of the Desert of Sahara. On the 
west side of the rartgc. and not fifty miles away, the country is 
thickly studded with the finest of forest-trees, abounding in vegeta- 
ble life, with a continuous rainfall, the climate mild in winter 
and temperate in summer. On the foot-hills and in the wrMern 
valleys the deep green of ihe Douglas fir, extending (or hundreds 
of miW, contrasts with the pure while of the sno». The only 
drawback b the thick clouds of smoke from burning forests, which 
usually darken the sun and hide the mount.iins from vieM' (or two 
or three months in the son^mer. 

Sierra Nevada. 

Tlte Sierm Nevada Range might be called a conttnuMioa of the 

Cascide Mountains; but thosr are of volcanic origin, and the Siena 
Nevadas are granite, though traces of volcanic action are often 
found on Ihe rt,-inks an J base. It comrnencci at Mouni Shasta. 14.- 
400 (eel high, .ind runs in a ".outhcrly direct jnn to Tejon P.ass, where 
il joins the Coast Range not far from Mount Whitney, the highest 
mountain in the United States south of Alaska. There arc but 
few passes over these mountains, .xnd the Pacific slope i* very 
steep, the Central PactHc road descending 6.300 feet in 80 mile«. 

Coast Range. 

This is a long range of sand-stone mountains. Rising in Oregon, 
south of the Columbia River, it follows the coast through Oregon 
and California into Mexico, where il unites with the Rocky Moun- 
tain Range proper. It is lower than the oilier ranges, attaining an 
elevation ot 3,000 to s.ooo feet. At the foot of this range, far to th« 
cast, il the Willamette River in Oregon, the Sacramento and San 
Juaijuin riverK in Californta. with long narrow valleys unsurpassed 
in richness. On the western slope the rainfall is abundant, and the 
valley and foul-hills arc covered with a luxuri,tnt growth of vegeta- 
tion, — the redwiMiil. Douglas fir. and other members of the Sequoia 
family, more U).e(ul than the hig trees, and in Uirge groups scarcely 
less imposing. 

The Coast anil Cascade ranges run parallel with the coast ; and 
Ihe Fraser. Columbia, and other Urge rivers, which rke in the 
Rocky Mountains, lind a w.vy through these ranges TO the Pacific 
Ocean. The Fraser River forces its way through a deep cafloo, 
100 miles long, and makes a route for Ihe Canadian Pacific; the 
CoIumbiA River breaks through ihe Cascade .Mountains at Ihe 
Dalles, about three hundred miles south of the Friiser. and mnkcs 
a way for the Northern l*acific and Oregon Short Line. 

Canadian Paci&e Railroad. 

From Montreal this road follows ihc rich and fertile valley of 
the Ottawa 350 im\ts. then through d wilderness of lakM. rocks, and 
streams to Lake Superior, around its nonhern thone, past likes and 
woods and over marshes, to the 94lh degree of longitude, about 
100 miles cast of Winnipeg. A more God-fors.ikcn country I have 
rarely seen. — the land too rocky, thickly wooded, and wet for culli- 
ration, the trees 100 low and stunted for timber. Mines are supposed 
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to «xist. but Arc not )-et vi-orked to any tonSKJcrablc extent. This 
was the most cspcndve seition at ihe nxid. ihr outlay bang some 
$13,000,000 (or 200 inilrs, and a single ntile of lli^ hrairy cuttings 
And tunnels cost as much as $750/100. The company expended 
02.100.000 (or cxplo^h'cs. niosl o( which were used 011 (hb scciJon. 
From the (>;th degret* o( lon^tude. llirougti \Vinni|Kg to Ca)|{ar}' 
at the (001 o( the Rockiet.it runs across the great plains nearly one 
thousand miles. The plains arc generally nch. and, when irrigated, 
yield ffood crops : the rainfiill. light at Winnrpeg, decreases towards 
the mounuins. The counir>' north of the railroad, on Ihe nonh 
branch uf the Sa^k3tchc^van. 19 richer, has a (greater nunlall, and 
bears heavier crops, h uas on (he line of Ihit branch that Ihetirsl 
survey's wene made. and. under Mount Hooker, the highest of Ihe 
Rock)' Mountains, a pass wis found only 5,760 (cet high, and a route 
little lon^r than the one finally adopted : but beyond this pass the 
countrj- v/n so rough und the mountain ridges so numerous that 
another route was found after the expenditure t>( over 93,000.000 
in the surv'C)' at ttveh'e thousand miles of diffeimi routes. The 
ascent (roin Winnijieg. 700 feet high. Is gradual to Calgary. 3.900 
feet above the sen-level, thence to the summit at Stephen, 5.296 
(eeu 150 miles (rom Caltjary. Thcfvcc the route descends to the 
crossing nf the Columbia River, where, instead of (ollowing the 
great bend, some 300 or 300 miles, it climbs the Selkirk Ktoun- 
tains to the Glacier Hold, 4.300 teet high. The glaciers come 
down the mountains close to the hotel, and arc easily reached by a 
short walk. Here are most beauuful views of glaciers, woods, and 
mountain peaks, afTording oricd and delightful excursions to the 
tourist. Between the lirst and second crossing of the Coltunbia 
River. 80 mikii, Ihe road ascends J.78S (eel. and descends 3.761 
feet. The Gold Range U then crossed at a low grade, when the 
mad Ntrikcs the Fra^icr River, about 100 niiW west <iS ihe Colum- 
bia, and follows its course through the Cascade Muuntains, in 
deep caiSons (or a long time considered impassable. After leaving 
the river, the road runs across the low lands to Vaitcom-er on the 
sound. This is the shortest line (rom the9SthdrgTee of longitude to 
the Pacific Ocean, with the lowest grade an<l the greatest length on 
the plains. It b claimed to be Ihe only line that runs Crom ocean to 
ocean.andisconnecied with Japan and China ljy its line of steamers. 
The Canadian Pacific Railroad Company reccivtrd (rom the Domin- 
ion Covemmcnl grants of money and land far exceeding those paid 
to any of our railroads, and h.ts recently obtained a subsidy for 
carrying the miiilK across the oontinent. 

The Horthern Pacific Railroad. 

The Northern Pacitic Rajlraad stans from .St. Paul on Ihe Missis* 
slppi and from IJiiliith on Ljike Superior, 600 (e«t above tide- 
water. It runs nearly due west from Duluth, 1 ,000 miles to Living- 
atone ai the foot of the Rocky Mountains. The country', after leav- 
ing Lake Superior, is rough, rocky, and is of Utile value except for 
limber, (or 1 so miles. There the great plains begin, and the land 
is fertile, producing abundant crops if well watered, for about 600 
mites, when the Bad Lands are reached, about 200 miles west of 
the Missouri Kivcr. 

The other transcontinental railroads, in crossinic the plains, have 
aregiilar ascent, following the valleys of rivers, but the Northern 
Pacific crosses the Missbsippi, Kcd. James, Missouri, and Little 
Missouri rivers, and the divides bcnvecn these rivers, at right 
angles. While there is a general up-gmde. 1 he ascent is nut .is regu- 
lar as on the other lines. West of the Little Missouri the up-grade 
continues over ihc Da<l Lands to the valley of the Yellowsionc ; the 
road follou's th.it valley for 330 miles, to Livingstone at the foot of 
the Rockies. The line passes within a few miles of the Big Horn, and 
there, where eleven years aifoGcncfal Custer with hiscntlrc command 
was massacred by the lndian.i. now the peaceful settlers herd their 
cattle, and cultivate the fields of wheat and grain. At Livingstone 
the Yellowstone turns south, opening a way into the mountains. 
A branch of the road runs to the Yellowstone Park, about jo 
miles distant, .-ind the traveller is well repaid for the whole 
journey if he can spend a week in the park. The main line, on 
leaving Livingstone, crosses the first range of the Rocky %toun- 
tains at Boieman summit, $.570 feet in height. The road then 
descends to the valley of the Missouri, and follows down the river, 
$0 miles, towards Helena, and passes tlirough that mining centre. 



brilUaally lighted with electric lights, to Mullen Pass, where it 
crosses the great divide al a height of $.$47 (eel. 1.300 miles west 
of St. Paul, thence, wifh a general descent, following the waters of 
Clarke's Forks through Montana awl IfUho. Montana, the water- 
shed between the two oceans, has an elevation of about 4.000 feet 
above the KKi-level. The winters ait very cokL the summeis hot 
and dr>' : only scanty crops can be rabed, for there is little rain and 
few irrigating streams. The cattle mnge over the plaiitsand moun- 
tains in summer, and. If projierty fed aiKt proie<'ted fur two or three 
months, will niand Ihe long cold winters. When storms come, the 
cattle, unkss praiecicd, drift before the wind for many miles until 
they find shelter, and when the storm abates slowly return to their 
grazing grounds. The general elevation of Idaho is lower than that 
of Montana, and its great lakes soften the temperature, while the 
warm winds from ihe Pacific Ocean temper the vnntcr climate. 
There is more rainfall and better soil ; wheat and grain grow in 
greater abundance. In bolh of these territories there are great 
storei of i>rccious mrials. the yearly product of Montana being 
about $i;.ooo/x». The road runs around the beautiful Lake Cceur 
d'Alene. then (or many miles down the Spokarte River, with its beau- 
tiful falls, to Pa>co on the Cnlurnliia River. Here the road braitches, 
one line (ollowing the Yakima River, crossing tlw Cascade Moun- 
tains at a height of about 4,000 feet, thence to .Seattle and Tacoma 
on Puget Sound. The otiwr br.inch follows the Columbia River, 
which forces its w.iy ihrriugh the Casc^tde .Mountains, at the Dalles 
and Cascades, to tide-water at Portland, about too miles from As- 
toria al the mouth of Ihc river. The route over the Cascade 
Mountains, reaching the line harbors of the sound, will eventually 
be ihe main route. The Northern Pacific is comparatively free 
from the great alkali deserts found on the more southerly roads, 
and is therefore more comfortable fur the traveller. Few more 
be.autiful trips run lie four\d than o\'er this road by the Yetlawstone 
Park to Tacoma, and thence by the Oregon and California road to 
San Francisco, and home by the Yosemitc and the Atchisott. 
Topeka & Santa Fi Railroad. 

Union and Central Pacific RaiUoa^ 

The Union Pacific Railroad, with its Kansas branches, the 
Chicago, Burlington & i^uincy, and the Atchison, Topeka & 
Santa Vi. cross the great plains (rom the Missouri River to the 
foot-hills of Ihe Rocky Mountains, over a country very similar to 
that crossed by the Canadian Pacific, but with steeper grades. The 
Union Pacific begins at Omaha, runs thence ;oo miles to Cheyenne 
on an up-grade averaging ten feet to the mile, increasing In steep- 
ness as it approaches the foot-hills: then it rises more rapidly, 
reaching the summit at Sherman, tl,340fcei above the sea-level, 550 
miles from Omaha. From thence to ihc lop of the Wasatch 
Range it runs on an elevated plateau, nowhere less than one mile 
and a qu.'vner above the sca-Icvel; it then descends rapidly 3.800 
feet lo Sail Lake, follows the Humboldt Mountain, and crosses the 
Humboldt Valley, over 300 miles, until the river sinlcs into the 
desen, then rising rapidly to the summit of the Sierra Ncvadas, 
7.000 (cet. passing by Tihoe. the most beautiful of lakes, then down 
a grade, which when it wa,t built was the longest and most rapid 
descent in the world, (o tide-water near Sacramento. On turning 
round a promontory called Cape Horn, near the top of the Sierras, 
the traveller looks doi^n a i>crpendicular descent of 1,000 feet 
into Ihe valley of the American River. — one of the most beautiful 
views in the mountains. 

The Union and Central roads were the first transcontinental 
railroads t>utlt. The construction was carried on during the cird 
war, and was finished only four years after its close. The grades 
arc much heavier than those ol cither of the other roads, and it 
runs for a longer distance through the mountains. The grades are 
60 unfavorable, compared with other lines, that the Union Pacific has 
soujjht another outlet by ihe way of the Oregon Short Line to the 
Pacific, and the Central Pacific has found an easier route lo the At- 
lantic by iu Southern Pacific Railroad. The Oregon Short Line, a 
road built and leased by the Union P^ific, leaves the main road at 
Granger. $7; miles from Ogdcn. crosses the Rocky \tountains at 
an elevation of 6.179 ****- "* '^* Snake River nl American Falls. 
1. 100 miles (rom Ogden, and follows the valley of this river to the 
Columbia, at Walla Waila junction. The v.illey of the Snake River 
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ta (erttl^. It produces fine crops wilh lillle, and in many places 
ivithout smj. irrigntion, not on aeeourtl ol a greater mnfall. but 
from the different character of the Mil. The grandcal scenery in 
the mountains is found on the Denver Sc Rio Grande Western 
Rriilroivl. This road slant from Ogden, the junctioo of the Union 
Central facilic Railroad, traversing the vaUey of Sitll L.akc ancj 
Us River Jordan, crossing ihe many ranges o( the Rockies by 
passes over (wo miles above the sea-tcvet. ihrou^ deep eaAons 
BO Meep and narrow that in ihc R<)ytil GcOTge CaAon the road 
ia carried along rhe rii'er on a bridge, no way being (oun<l for the 
road on the mountain side. At the eastern terminus Ihe Dmver 
and Rio Grande raad connccu with the AichiMin and Topeka 
at Puebloi and with ihe Union Pacific at Denver. 

AtcUum, Topeka & Saota Pe. 

Kansas City has heretofore been ihe surting-poim of this line, 
but it is now being rapidly rxicnded east to Chic^fo. and will 
soon run a through train from Chicago to the Pac He Ocean. 
From the eastern boun<lar>' of Kansa.1 it follows the line of the 
Arkansas River 600 miles west lo La Junta. 4.13UO feel above the 
kvd of ihc sea. Here it turns and runs to the soulh-wcsl, j}o miles, 
to Albuqucrijur, ihence turns and runs due west in the Pacific 
Ocean. It crosses two ranges of l|ie Rocky Mountains, the first at 
Kincon. on the boundary line between Colorado and New Mexico, 
the highest p.iss on the road. 7.600 feet : itic second at the con- 
tinental divide. 1.000 miles from Kansas Ciiy. 7. 300 feri high ; thence 
along a high plateau nowhere le*t than one mile in de\'alion. 
700 miles, following Ihc Little Colorado Kivcr; thence il descends 
rapidly 115 miles, lo ihc Needles, where it crosses the Colorado 
River at the boundarj* line between Arufln.-i .ind southern Cali- 
fotnia, 477 feci above tidc-watcr. Then the Sierra and Coast 
ranges arc crossed, at a height of about 3.000 feet, and tide-water 
is reached al Los Angeles, San Diego, and San Francisco. Near 
Albuqueniuc, 900 miles west of Kansas City, is a branch of the 
road to Santa F(. the old city of the plains, famous for its Mexican 
remains. Here. too. are Ihc hot springs of Los V'egas. having a 
winter climate uivMpjalled for health. The air is dry and bracing. 
and more temperate than that of the far-famed Colorado Springs. 
Holbrook. i.ioo miles from Kan&as City, is sixty mdes from the 
renowned I\icblos of the Moquis tribe of Indians. 

The Plateau Country, 50 called, through which the Colorado 
River and its branches run, is reached either from Peach Springs. 
1,400 miles from Kansax City, by a stage-road, only t6 miles. 10 
the Grand CaAon, or from Klatx StalT. 60 miles Ironi Point Sub- 
lime. Here is the .••ublrmcst scenery on the continent, as yet but 
little viitted (or want of easy means ol access. The more it is 
known, the greater will be the number of visitors. The Plateau 
Country is the land of caAons. all of which lead down to one great 
trunk-channel cleft through the heart of the Plateau Country. Soo 
miles long, and with a depth of from 3.000 to 6,000 feet. Of the 
many caAons in the plateau, the Orand Caflon is the " most mag- 
nilkenl xs well as ihegrandesi geological section of which we have 
any knowledge." It is 318 miles long, Irom 4.500 10 6,000 feet 
deep, averaging 5,000 feet. Us width from crcsl-linc lo crest-line 
is (rom 4i to i!i miles, the widest portion being .ilways the 
grandest. Sot far from the Grand Cation, near Peach Springs, is 
Litik Zion Valley, ii cafkon running into the Grand C^iAon, " In its 
pTvponions h i^ almost equal 10 the Vosemite. but in its nubility and 
variety of the sculptured scenery and wonderful variety of colors, 
there is no comparison. 

Scnthcm Pacific Railroad. 
It b hardly possible to realize how recently the territory throu^ 
which this road runs carT>e into our possession. California in 1846 
was an " outlying and neglected Mexican prmincc," New Mexico. 
Arizona, and southern Colorado were purch.tsed o( Mexico in 
t8s3. under the Gadsden treaty, (or $10,000,000, " because the low 
level of tt>« mountains below the Gila was the natural route for 
a southern transcontinental railway," Soon after the purchase, 
schemes were formed in the East for constructing a Southern Pacific 
road. Fifteen years ago a few hundred miles of road wctt buill 
in Texas, and the promoters applied to Congress for a subsidy. 
Then the managers of the Central Pacific, who controlled all 
the business of ihe Pacific %Iopc determined to conMrucl the 



Southern Pacific without a subndy. and thereby retain their mo- 
nopoly. The road was comin<AC«d in the ^-var l87;,arKl was com- 
pleted in 18S1. The eastern termini of this road arc at New Or- 
leans and Gahresion. Like the Canadian Pacilic. it crosses the 
continent from ocean to ocean. Ii passes through the rich low- 
lands of l.ouisiana and Texas, reaching the great plains a little 
wett of San Antonio. Near this city it meets the Rio Grande 
River. foHows its valley, ascending by a steady grade to El Paso. 
1. 300 miles from New Orleans; thence through New Mexico and 
Arieona on an elevated plateau about 4.000 feet high for zoo miles, 
by the faot-hill« and over the spurs of the Rocky Mountains, to the 
contiitenial divide at Dragoon Sumntit, 4.614 feet above tide-wMer; 
thence over the valley of the Gila and its branches to ibc Colorado' 
Ri^er, which it crosses at Yuma near the mouth of ibc Gila, through 
a dry and arid desert rich in mines of silver, copper, and lead, — a 
country long desolated by the Arapahoes: thence down into the 
great desert of California, ste feet below the level of the sea. and 
over a tow range or spur of the Sierras to tide-water at Los Attgete* 
and San Diego (the country near Los Angeles is the garden of 
California, where the ornnge-tree buds, blossoms, arid ripens its 
fruit all the year round> ; then over the main range o( the Sierras at 
Tehachapn, 4.016 leet high, and down into the valle)* erf the San 
Joa(]jin and Sacramento rivers to San Francisco. The grade of the 
road is lower and mme favorable than that of either of ihc other 
Iran scon tincnlal roads. It b a favorite route for passengrr travel 
in the winter and spring. In the summer the heal is so intense 
and the du<t so thick as to render it uikcomfortabte. 

The great plains begin at San Antonio, and run about 700 mika 
to the foot of the mountains near El Paso. They arc much bwcr 
than in Colorado, Utah, and Wyoming, but are more arid. Oc- 
casionally on the plains west of San Antonio there has been no 
rainfall for one and even two years. These plains would make the 
Itnest paKlures for cattle when there is sufficient rairu .is the snows, 
are light, the winters warm, and the pastures good tlie year tbrottgh. 
This road and the Atchison. Topcka & Santa Fi arc the only 
roads without snow -sheds. 

The Union and Central roads, when built, relied almost entirely 
upon ihe through business, now mainly upon local businessv as ibe 
through business has become of comparatively little importance be- 
cause it is divided among five lines. The increase in the number 
of roads and the large reduction of rates have stimulated emigra- 
tion, and thus the businesiS. both through and local, is steadily and 
rapidly increasing. Each road now does as much business as the 
I'nion and Central when they monopolized the whole. The co«»- 
siructton of competing roads has resulted in great benefit to the 
public, and, when the local business is built up, the revenues and 
profits of the sever^il roads must he very large. 

Oitwr roads are also seeking new roulet acruts Che mountains. 
T)ie St. I'aul. Minneapolis * Manitoba has constnictwl several 
hundrr<l miles in P-ikola. and is constructing its road at Ibc rale of 
tive miles a day. through Manitoba and up the Missouri River 
to Fort Benton. It is also reported ihat parties in the interest 
of this line have commenced the cotistruction of a line from 
Seattle. acn)!(» the Cascade Mounuins, down the Yakima River, 
to the Moxee Valley, and thence aemss to the great lienti of the- 
Columbia. The Chicago and Northwestern has already crossed 
the greni plains in Nebraska and Wyoming, to the foot-hills of the 
Rocky Mountains, t.ooo tniles west of Chicago, and will ultimately 
be forced to seek a route over the Rocky Mountains, along the 
northern fork of the Platte River. 

CoraparattTc Statement. 

It will be Interesting 10 compare the elevation and length of the 
diflerent transcontinental r.ulroads. The greatest average eLei'ation 
of the mountain sy«tcm of Norlh America is in southern Wj-ominf 
and the western part of Colorado. It thcre/orc follows th;it the 
passes over the mounuins should be the highest in this sectioiL 

The highest railroad passes are : — 

Klcklnf llunc l**i«. on llutidiin Piclflc • ..•,.• 5,9)6 (mi. 

Bmcnsn (*»•. Mvaiuu, oa Nerihcni Padftc ••>.••..• I.V° " 

ShMBU Pioa. WfonlBSiOa Uaian TidSr. t^ " 

raM<mDmytr1t9m,«tttA$ailnU.Vui(»TmaHc ti.*t* " 

Uanbatl Puk. M-indo, iM Dmrtf tad IU« C<*adc, B^gai H,oaa " 

Klii« tJii<,C->lAnda.«i Al<liH«n, Top«l* A SiaU F4. j.6fM " 

Dncwn SiUDiniei. on Smiihcrn Pad)S« 4A4 " 
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Thr length ot ihc several roads. th« width d the t:n;at pUinsand 

mountains, are controlled by (he conAgunitioa o( (he continent. 

TIk Rocky Mount^^iu run in a south-easterly direction, while the 

trend o( the coiiM is »outhcrlv, e»n> x link south-westerly, lo San 

Francisco, and then souifwJistcrly to the Uthreiu& of Panama. 

This causes a diminution in the width of (he great plaint on the 

, Ibe of the Union and Ceitiral Pacific roads, and a corrcs|xinding in* 

creaw in Ihf width of the mountain systems and in the lengih of 

the road. On the Canadian t'acilio the ^al plains are 1.C00 mdes 

wide, and the mountains abom 500 niilrs wide. On the Union 

Pacific the plains are JOJ miles in width. the mountains 1.300 miles. 

The distance* on the several raids from a common degree ot 

longitude, say the 97th. to the Pacitic Ocean. i»»hown in ihefoltow- 

Ing (able : — 

CinadUn PadAc lo Vancount t,Jtomi\et. 

Nvitbcm Pteide lo Portlwwl -■,(» " 

Uai«a Pacific anil Ongoa Khon t.lne to Portland t.*i( '' 

Union and Cm n.1 Pjcific toSan FnnciMxi iMs " 

AiduNO, Topcka A Samu Fc lu Su Di*go. i^tfM " 

Scalhfrn PxiAc to San FraniiXA >,oa4 " 

Souiluni Padlic n> San Di(C<> tjiio " 

All these roads require a harbor at the terminus on the Pacilic 
coast. North of the lower end ol Paget Sound the coast is studded 
with islands and excellent harbors. From Pugct Sound south 
the mouni;iins riic almosl dircaly from the ocean, there are few 
islands, and the only harbors arc at the mouths of the rivers, and 
these are generally h.irred. 

The Canadian Pacttlc linds a harbor at Vancouver on Pugct 
Sound ; the Northern I'aciftc was forced to cross the Cascade 
Mountains to reach a good harbor at Seattle and Tacoma on the 
sound; the Oregon Short Line has its terminus at Portland. 100 
miles from the mouth of the Columbia River, where (here is a bar 
which cannot be crossed in stormy weather ; the Central and 
Southern Pacific have good harbors at San Francisco and San 
Diego : the Atchison, Topcka 5c Santa F< at San Dicga 

Gardiner G. Hubbard. 



PSYCHOLOGICAL MEDICINE AT THE INTERNATIONAL 
MEDICAL CO.NT.RESS. 

The programme of the Section of Psychological Medicine and 
Diseases of (he Ncrious System, at the rccen( congress, was a 
highly promising one:. It announced the reading of a variety- of in- 
teresting pupcrs. and a very Inrge representation of foreign special- 
ists amongst the readers. But the programme was widely diverged 
from. and. of the forty pajient announced, less than half 'and irat, 
perhaps, in every respect the best hallj were presented. Hardly 
onc-<;uaTtcr of the foreign delegates who were announced to pre- 
sent memoirs were present 10 <hi so. While ^hM^ the expectations 
aroused by the inviting programme were naturally destined to ilis- 
appoinimeni, the proceedings of the section are by no means to be 
considere<l unaiicceviful. LiL:e the other sections, it suffered con- 
siderably by the absence of the leading specialists of the United 
Slates. Had the acknowledged leaders ot American neurology 
been announced to be present and to actively participate in the 
proceedmgs. not only would all the distinguished foreigners who 
announced their coming have had greater inducements to come, 
but the meeting would have recorded the high-water marie of ncu- 
rcdogtcal science. Judging the proceedings by the same standard 
that is to be applied to the entire congress, much can be said in its 
favor, and some interesting observations and suggestions can be 
culled from its delibcraiions. The address of the president of the 
section. Dr. J. B. Andrews, gave a very useful summary of the dts- 
Uibution and care of the insiinc in ibis countr>'. Throughout the 
country there is ime ins;<nc person to ^> individuals; but'lhisratio 
does not hold for all the various elements. The leaders ol our 
dviiiiation. and, abo%'c all, the forcitni clenicnt, who have ihc difh- 
cult problem of adaptin>; themselves to a violent chitnge in their 
life-habits amid the [trev^ure of a sharp competition, arc the victims 
of mental break-down. One in every 3$0 of the foreign population 
is insane, one in 618 of the native whiles, and only one in t.097 of 
the colored population. But even in the last mentioned their eman- 
cipation and free admittance to civiiixation ha\'e more than doubled 
their former percentage of insanity. This fact — that insanity is a 



disease ol civilifaiion — is also shown by the fact that the pm-a- 
lencc declines as we move towards the west and away from the 
cities. Insanity, moreover, is on the increase, and tn this country 
at the stanling rate of nine per cent per annum. Dr. Andrews abo 
describe<l the great improvement in (he rational care of (he insane 
<and this, in pari, accounts for the increased bngcvity, and thus the 
increased number, of this class), and added, that, if this country 
had little new to show. It at least manifested its ability to keep 
abreast with the progress of other countries. 

Dr. D. Hack Tukc of London sent a paper in which he 
compared the insane of this country with thote of England. The 
difference in the nature of the asylums of the ivo countries makes 
an accurate compiirison imposubk. but such comparison yields 
much more similarity than difierence. Dr. Tuke favoi*d the 
• segr»^tion ' plan, in which one patient, or at most a few, are 
under care in the same homestead, and welcomed the now general 
agrecmeni that mechanical restraint was to be used only in excep- 
tional coses, but that in such cases it is to be unhesitatingly em- 
plojTd. 

Dr. II. M. Hurd of Michigan presented a valu.ible sketch of the 
development of religious insanity, tracing the relation between the 
nature o( the morbid delusion and its physical excitanL and again 
with the age, sex. mental derclopment. etc.. of the indindual. The 
healthiness of the religious sentiment lies in a )ust development ot 
the emotional with the intellectual Ia«:ultie9. 

Dr. t.angdon Down of London deKribed several interesting cases 
in which mental deficiency was associated with a prow-shaped 
cranium. The cause ol this. Dr. Down referred to an abnormal 
juncture of the medio-frontal suture. The break-down in such 
ca«es may occur at any important change. — at first or second 
dentition, at puberty, or ev-en later, — and the deficiency may vary 
from mere stammerii^; and sluggbhncss of thought to marked 
idiocy. The education of children with this cranial mark should be 
a most special and careful one. 

Dr. Horace Wardncr of lUinens showed most conclusively the 
admirable effect of occupation in insanity. In a well-m.in.iged 
asylum eighty per cent of the inmates can he usefully employed, 
and this employment made an essential factor in thdr cure: it 
diverts their mind frotn brooding over theinseUex and their imagi- 
nary ills, prevents etiHui, and establishes a healthy rhythm. Dr. 
Wardncr cited several cases in which the occupation learned in the 
asylum became a means of livelihood after dismissal from the asy- 
lum. Such patients, while not cured, were yet able to begin life 
anew on a lower and simpler plane: they had not regained full 
mental pi'nver, but occupation had rescued them from chronic in- 
sanity to a condition of social usefulness. 

Dr. G. Fielding Blandford of London presented before the entire 
congress a paper on ihe treatment of recent cases of insanity in 
asylums and in private houses, originally intended for this section. 
He showed how frequently a violent outbreak of mania passes 
away quite suddenly, and leaves the patient in full health. In all 
such cases the «tigma. rightly or i^Tongly, Attached to luving been 
in an asylum can and should be avoided. The physician should 
have the right to keep patients of this general class outside of an 
asylum long enough to judge wheiher such a course is necessary or 
advis-able. Dr. Blandford then gave criteria for distinguishing be- 
tween cases which could be best cured In a private house and those 
who needed the ' judiaous neglect ' of a public asylum. Reform 
in the treatment of the insane wUI certainly uke place in the direc- 
tion indicated by Dr. Blandford. 

Dr. T. W. Fisher of Boston spoke on the modem equivalents of 
' mono man iix.' He found these in the currrat terms •paranoia' 
I which corresponds closely to ' crankiness '), the Oerman ' prira^e 
verrucktheit,' and the like : he arcaed (or the separate recognition 
of this farm of mental alienation, and gave certain m.-irks by which 
to distinguish it. 

Professor Mendel of licriin, tn a paper on moral insanity, advo- 
catcd a disuse of the term on the ground that it was either a form 
of congenital imbecility or an accompaniment of paranoia resulting 
from a systematic delusion, and that it was a dangerous plea to 
bring before the courts. 

Several nnatomicAt papers were presented. Amongst these, one 
by Professor Mendel, on the origin of the ocular branch of the 
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[adal nn-re. was psperially important. Dr. Mendel experifnenied 
hy destroying the muscles supplied by these nrrve-btanchcsf mainly 
Ihe muscle raising the uj)jier eyelid) in young animals, and th«fi ob- 
scn-cd the nlruptir of nerve fibre and cell in the central nervous 
s/slem. He found that the origin of this nerve-branch was not, 
as is currently supposed, in the general nucleus of the facial nerve, 
but in the iMSterior part of the nucleus of the oculo-motor ncr^'c. 
This is another evidence lo the lad that the nerve-centres arc 
arranged (or co-ordination of funaion mot (or lopograiihici! cnn- 
venicnce). those ncnes .nrising from a common centre ai must fre- 
quently act together in exciting a useful movement. 

Dr. Spiuka of New York showed the cerebellum of a child of five 
years, who hiid ne>cr ItMmed to apeak or walk. The cerebellum 
was enormously asytiimctric, and the entire brain and much of the 
body presented striking ahnomialities. 

Dr. Honien of Finland described a distinction between the motor 
and sensory areas of the spinal nerves as brought about by atrophy 
resulting front amputaiidiis. Dr. Otio of Munich advocated the use 
of magenta as a staining for sections of th« nervous system. 

Quite a number of papers of much too general a character were 
presented. Such papers, however v.iliiab!e in themselves, are too 
much the record of individual opinions to be profitably presented at 
an intcmalional meeting. Such questions as the ' deliiiiiioci of in- 
sanity.* ' the classUicaticn of insanity.' and the like, are sure to be 
profitless; at least, until we know much more of Ihe pathological 
nature of mental aberration than wc do now. A vcr>' opposite criti- 
dsm is to tje passed upon the discussion ori the relation of syphilis 
to insanity, which aroused much inlerrsl, and was practically and 
profitably conducted. The leader in the discussion was Dr. C H. 
Savage of Belldem. England. 



MENTAL SCIENCE. 
Tlie Cfaronologicat Progress of Infants. 

Thk scientific observation of ihc early stages ot devdopmcnt of 
Ihe human infant, though no longer a novelty, can be said to have 
yielded only the first suggestions o( the valuable generaliialions 
which this study is destined in part to discover and in part to cor- 
roboreic Amongst these generalizations the most important is ihai 
psychological law which tinds its analogue in the embijolugical law 
ibat the early life-stages o( a species high in the animal scale re- 
peat in part the mature stages of an animal lower in the scale, and 
announces that the mental development of the child repeats in p.irt 
Ihe development of the race. The many and suggestive analogies 
between ll)c emotional traits and thought-habits of children and 
of savages have l>een frettuenily recorded, and their importance is 
more and more widely appreciated. Nor has the practical aspect 
of infant psychology been neglected. Once educators have recog- 
nised that this study prumiscs a surer basis for early scliool-n>om 
work th.in ^ny amount uf amplification of exerci.se« originally ar- 
ranged for more mature minds, it makes the teacher learn from as 
well as teach the pupil. One cdjicational body lias asked for sys- 
tematic records of chitd-growih, bodily and menUl. ."uid a few nor- 
mal schools are substituting for the dry and often narrow course in 
' Methods of Teaching,' a practical and original essay rccort'ing ob- 
servations of various traits of child-life. One m.iin jiurpose m all 
such records has l>een to get an avera^ of the date and order of 
appearance of the several acts, instincts, emotions, ideas, and so on, 
In the child. In the process of obuintng such an average, much in- 
formation will at the same time be gained as to the rsnge of varia- 
tion in time of appearance of the several traits. of Ihc influence of sc.<c, 
of hemlily, of nationality, and o( environment upon them. When 
litch a record will be at our command, the rate of progress of any 
particular child, whether precocious or backward, will be easily 
ascer tain able, ami much energ>'be saved in proppirg up what needs 
tupjiort, in checking over-development of cc train traits, and thus pro- 
ffloiirtg that harmonious all-stdcd growth which modem education 
regards as its ideal. The caution in the process should be in the 
direction of rentemberlng ihe individual variation as wellas the aver- 
age, — that by n.tlure tnen are far from being alike, and civilisation 
requires them to be sd only in a very restricted though iinponanl 
field of activity. 

Dr. Stanford E. ChailU of the Tulane University has recently 



put together, in a form vcr)' con<i-enieiit for others to supplement 
and iMrrfecC. the various stages of infant progress. He gives in a 
series of brief paragraphs the chief acquisition! which the average 
infant may Ik expected lo exhibit for each month of the first year of 
life, and at inten'als ul sevenl months from then lo the third year. 
The acts whose appearance he notices include the physical signs as 
well as (he actions on which mental growth is founded. As Ihc 
anlclc of Dr. Chaill^ is itself a r/ium/. ii will hardly br proiiiahle to 
further epilomiie Ihe fiicts there given. Referring to Ihe original 
paper for the facts i.V^w Oritans Medical and Surguai Jonrnai, 
June. iSS?). it will be suflicient 10 silatc thai they record the vari- 
ous reflexes (sucking, crj'ing. sneeiing, etc.) existing from l>tnh,the 
order o( the development of the senses (taste first) and the gradual 
change in their relative educational importance, the accommodation 
to the environment, the interpretation of the objective world |:;ft the 
inference of distance by sight), the emotional evolution (fear being 
the first emotion), the ciprcssions of pleasure and pain, the co-ordi- 
nation of the muscle-movement intoacts. the gradual voluntary con- 
trol of hands and feet, the first sounds and attempts at language, 
the appreciation of colors, sounds, odors, and so on. The general 
conviction which this study has left upon Dr. ChalUe's mind is not 
in harmony with Ihe popular belief th.it children are to a larger ex- 
tent than adults virtuous and guileless, but agrees with the cvoly 
tionaiy notion that the virtues which civilisation has taught us to 
admire are of recent growth, and not innate in the infant, whom it 
is more truthful lo regard as a ' darling little savage,' than as a 
• dear little angel.' 

A point on which this paper is especially complete is the increase 
of weight, height, and chest-girth with each month of llic first 
ycitr o( life, and at lunger iiiicr^ats from then to maturity. During 
the lit^t three days of life there is a loss of weight, which should 
be regained by the seventh day. The greatest gain of weight oc- 
curs during the first live months. Ihc maximum amount of growth 
falhng probably in the second month, when the increase is (torn 
four to seven ounces weekly. From then on, the regular increase 
of growth which ihc tabic records takes place, leaving more room 
for individual I'ariation with increase of age. 

The Ekphct fJK Opium on tiii; Highkr .■\nimm*. — It has 
recently been observed thai opium alfecis apes just as ii does men. 
producing all of the physici! symptoms, and strongly suggesting 
the presence of some, .it least. o( the typical psychical accompani- 
mei^ts. K certain ape uould always follow any opium -smoker, 
would look tor the remnants which the smoker left unused, would 
cr>- when not admitted to the room where smoking was going on, 
and so on. The habit takes the same possession of them that it 
does of men. Apes who are m the habit of getting a httle opium 
arc inactive, dull, and useless iE they miss their usual dose; and a 
Chinese merchant is recorded as having a large ape who howls 
piteously when his usual ration of the drug is denied him. Similar 
effects have been observed in dogs, and strikingly illustrate the 
functional similarity of the central nervous system of the higher 
mammalia. 

A CHAr,LENOE TO THE EVIDENCE FOR THOUGHT PK,\K- 
TA5MS, — An article published in the Niitrtetntk Century for 
August, hy A. Taylor 1 nnes, and entUlerl ■ Where arc the Letters .* ' 
is in substance an attack on the nature of the evidence for tkath- 
hed and other coincidences, which Messrs. Myers. Oumey, and 
Fodmore have colLecied in their ' Phantasms a\ the Living,' Mom 
of these storiet are those in which a friend or relative of the person 
concerned is suddenly presented with a nvid impression that the 
person in question, who is far distant, in threatened with danger; 
the case is then made out that the time of death o( the indiWdual 
coincided with the moment of the apparition to his (ricnd. In a 
large number of cases dacumeiitar>' evidence of the simultaneity 
of the two occurrences ^ as when two letters, e.ich recording one 
of the events, cross each other — is naturally obtainable : and the 
writer of the above article claims that in such cases the authors 
have been satisfied with the mere statement thai such evidence 
existed without actually seeing the letters, -md yet regarding such 
ex'idencc as of first -c1a»s value. .'\n actual examination shows how 
worthless such statements often are. In nine cases in which llfey 
did see the original manuscnpt the eWdencc is declared unsatis- 
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Eitments 9/ Botany, iiKluJing Organography, I'egetablt ffistoi- 
cgy. VtgttabU PhyifoJc^, and VtgttabU Taxonomy, and a 
G!estaryofBot<»meatTtrms. By EdsokS. Uastin. Chicago, 
G. P. Engelhaxd & Co. V, 

Tp one can judge by the number of text-books on boUmy which 
have been published in ihis country during ihe last few years, 
either the number of botanica.1 students must be vcn* large, or Ihe 
different text-book* muit treiil the subjcci iimJetjualcly. for each 
new work has for its oslensible pur[]ose the ' Allinf; of a long-felt 
want.' What the wart is. ts not easy to say. unless it be a book 
which shall contain e>'er^- tbing in small compsM, and tliat is a 
practical iinpouibility. The •Elements oj Botany.' by Professof 
Uutin, certainly gives a great deal in small con)pax«, and must be 
considered one of the best treatises on the subject yei published in 
this country. Il is evidently the work ol a teacher, rather than a 
speci.ilist, and gives the aubxtance of what must unually be sought 
in several different text-hooks, and, while il cannot replace other 
well-known treatises, it forms a good intnxluction to them. The 
illusiraiions are numerous and generally good, and the scyte is clear 
and as attractive as could be expected considering the condensed 
form. Two-thirds of the book arc dei'otcd to or^nogriiphy .ind 
histology. — subjects which arc best adapicd to beginners. The 
ehapterson physiology- are verj' bnef, bm the subject is well treated. 
The same can hardly be »ai<l of the chapicn on vegetable taxon- 
omy, by which the author understands a description of the different 
classes of the vegetable kingdom. The illustrations of this part 
art not so good as those of the earlier parts, and the dcscHplions 
are not infret|uently obscure, and Atsont times incorrect. Thcycait- 
plant. (ur instance, cannot be said to belong to the Sthiaomycett%. 
It is to be rcf^eitcd that authors of botanical text-books to be used 
by beginners almosi InvaHably crowd a general arcoimt of the dif* 
(ereni classes into a (ew pages at the cm\. Treated in this way. 
the subject is always unintelligible, or next to unintelligible, and 
the space had better be used in amplifying other subjects and the 
tttuJcni referred to larger and special works for an account of the 
classes. 

An IntrodutiioH to Greet Sculpture. By L, E. Upcott. Oxford, 
Clarendon Pr. u". 

Nu book of similar aim and scope can compare for a momeiit 
with this little book. It was originally wntten a« a guide to the 
author's collcciion of casts and photographs from the aniiquc at 
Marlborough College. It is now enlarged somewbai, and has in 
new a museum of cast.i and photographs adapted to the needs of a 
school or college. Mr. Upcott mentions the religious origin ol 
Greek sculpture, notes its peculiar ch-iractertstics. and traces its 
development from the half-tnythieal Dsdalus to the Gneco-Roman 
period. The book is ai oiicc clear, compacl. and comprehcnsi^x. 
and the best manual of Greek sculpture in the language. 

The Graphieii! Staiiei of Mf.-hatihm. By CUSTAV Herrhah?!. 
New York. Van Nosirand. 16*. 

Tmsb a translation into English of Professor Herrmann's work, 
which has already been published in German and French. The 
great advantage which the method presents is its simplicity. By 
the use over ,ind over ug;iin of a few easily mastered principles, the 
most complicated problem may be solved. No knowledge of 
higher mathematics is required in its master)-, and no handling of 
lengthy and in^-olvcd algebraic formulas b neccssar)- in its use. The 
object of the treatise is principally to facilitate study for the stu- 
dents of technical schools. upon whose time and industry increasing 
demands arc made from day to day. 



and that lake. The epicentre was in the district of Aksai. about 
fifteen miles west of Vernoye, About 800 persons are said to have 
been billed by falling houses and rocks rolling down from the 
mountains. Numerous fissures were formed on the northern slope 
of the Ala-tau. particularly near VeniDye. East of this place the 
shocks were less destructive. Part of the shorw of Issik-Kul moved 
three ted downward. An expedition is at present at work to in- 
vestigate the geological siruirlure of the disiurbcd -irca. 

— We learn th.il the Signal Service has onlered the abandon- 
ment of the following stations on the P.icific coast : Monterey. San 
Luis Obispo. Bakcrsficld. Modesto. Indlo. San Bernardino. Carson. 
Yreka, Santa Rosii, and Mendocino City. As soon as the oflkial 
intention wa* announced, the publisher of the San Frandsco 
ChrmieU came fonvard and offered to provide observers, pay lor 
telegrams, wanitngs, and so forth, provided that the goveniment 
would allow the inMrumenls to remain. This offer has been ac- 
cepted. 

— !t will be of interest to learn, says Tkif Ptihliikers Weekly, 
that the adherents of the international language Volapuk ha^T just 
held a congress at Mii,nich. presided over by Professor KirchholT of 
the University of Halle. It was decided to use the home spelling 
for proper names, lo drop the ceremonial form ' >'ou ' (employing 
'thou' in the singular), and to make some few nmptificalions in 
spelling and grammar. The most important action was the estab- 
lishment o( a Volapijk academy, to whom all future grammatical 
and lexicographical difficulties shall be sulimittcd. Eighteen 
academicians were electetl, representing Germany. Hungary, Aus- 
tria. Holland. Russia. Sweden. France. Spain, Portugal, Italy, Asia 
Minor. England, and North America. The American representa- 
tive is Mr. Charles E. Sprague of New York. 



NOTES AND NEWS. 

The earthquake of Central Asia, the principal shock of which 
occurred on June 19. has a retnarkalile feature in common with the 
Charleston earthquake. In most cases chains of mountains prevent 
ibe spreading of the shocks, but in these cases high ranges wcie 
crossed. The Ch.arlesiun earthquake traver&ed the Alleghanies. 
and thai of Vernoye — the situation of which may be seen on our 
map o( Central Asia (Aug. 5) — was felt on the Issik-Kul. though 
tbe chains ol the Ala-tau lie between the centre of the disturbance 



LETTERS TO THE EDITOR. 

ettitm»i i/fiCytynn/if ^jiimg prfmflty rm rnfril tritf fritimimitrf m*liitt »/ 
Iktir imvnli£alle»i. ru-fif nafiii fflht mnimin* .•inrain/iit kli temmmmltmttim 

TAt tttil^r tiHil it ft*d Ufnititli mmjr ^urrin ttmtmmmi milk ikt ik^r»tt*r »/ 
tkf journal. 

Corriiftmdtitt srt rt^itftt^ tt tt at Mtf me P*uttUt Tht nrfltr't iiamt fi 
in miittttfi rt^nirtJ n* prftf 9/ fv^ fmilk, 

\\ there a Diamonil-Field In Kentucky } 

The great similarity of the pendotite ol Elliott County. Ky., to 
that of the South African di-im on d- fields has attracted considerable 
attention, and hundreds of prospectors, moved by 'inlercsUng 
possibilities,' have visited the region in search of gems and precious 
mcl.-ds. 

In May, 1885. when the pcridotiic of Kentucky was studied In 
the field, the character of I he diamond-hearing r(M:k in South Africa 
was not yet fully understood, and consequcnlly no scJirch was 
made at the time for diamonds. Recent developments, howcrer, 
rendered it desimble ih.tt they should be intelligenily sought for; 
and upon the invitation a\ Mr. J. R. Procter, the Slate geologist of 
Kentucky, wc were sent by Maj, J. W. Powell, the director of the 
United States Geological Sur^cj'. to make the investigation. 

The locality is easily reached by way of the East Kentucky Rail- 
road, which ends in Carter County at WilLard. where conveyance 
m-iy be obtained of the farmers to traverse the remaining ten miles 
to the best exposures of the pehdoiite along Isom's Creek, in Elliott 
Count)'. 

The peridotitc alters and disintegrates readily ; but. from the fact 
thai the declivity of the surface is considerable, the tninsporUlioo 
ol material almost keeps pace with disintegration, and there is no 
great accumulation of residuary depoNis upon the narrow divides 
and hillsides. The spccittc gravity and durability of the gems 
found in connection wi th peridotitc are generally greater than those 
of serpentine and other products of its alteration. On this account 
the gems acctniiulaie iipin the surface and in favur.ible jMuiions 
along adjacent lines of drainage. Our plan was to search by sifting 
and carefully panning the stream-beds receiving the drainage 
directly from the surfat.-« of (be peridotite. and lo enlist tf^ services 
of Ihe people in the neighborhood lo scrvtiniie the steep slopes 
where gems weathered out ol the peridotitc might be exposed. 
Particular attention was directed also to the exanunation of the 
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solid rock and residuary deposits which so clo$«ly mcmble ihe 
diamantiferous maierial of the South African mines. 

The «cc»m[Muiying map, introduced, with currccllons and ad- 
ditions. from the United States Geological Survey, Bulletin No. 
3S. shows the distribution of the exposed peridotile and the soil re- 
sulting from Its disinlrgnilion. It is onl)- a skclch-map. ^nd docA 
not pretend lo a high degree o\ accuracy, but will be found of great 
service in the tield. 

The embankment, which was formerly reganlcd as the site of an 
old furnace, has proved to be an Indian mound in which arrow* 
heads and fragments of celts kive been [uuml. Several yean> ago 
the mound wa& opened to a i:onsid<:r.tbic depth by Mr. J,ime& 
Maggard. who reports a^hes near in centre. The excavation made 
for us during our brief sojuuni did not reach the ashes. The 
mound is compa&ed chieHy of th« sand resulting from the distn* 



and are here rqwrted for the first time. When suitably prepared, 
Ihey will make worthy additions to Itie gem collection of the Na- 
tional Museum. They resemble the same transparent mineral front 
Ahiona. The South African specimens of the mineral ate a little 
more opaque, but of a richer green color. 

During a careful search over a small area for nearly two days, no 
iliamood^ were found ; but this by no means demonstrates that 
diamonds may not yet be discovered there. 

The remarkable similarity between the peridotile of Kentucky and 
that of the Kintberley and other tliamond-inincs of South Africa it 
very striking, and, when this aione is conGidercd. ihe probability of 
finding diamonds in Kentucky seems correspondingly grent ; but 
when vs-c reflect that the carbonaceous shale, and not the |)crido- 
tile itself, is the soufce of the carbon out of which the diamond is 
formed, and that the shale in Kentucky is much poorer in carbon 
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(cgrailon of the adjacent perldolltc, and a rtimbcr nf pictes of 
peridotile. preserving all their form, but entirely altered wrih the 
eneepiion of the g.imet .ind ilmeniie, which only appear broken up. 
Thcolivinc had changed, howerer, to a dcwc>'litc-likc niinrral, so 
soft and of such a structure ihal it h.is received the local name of 
■ mutton tallow.' and, when first taken out. can be worked as re.idily 
as that substance. 

ft b about one hundred feet in iliaraeter and thirty feel in height, 
and some large tree« had nriginally grown on the top. Until our 
recent visit the actual contact of the pcridotite and shale had not 
been observed. It is exposed in the bed of a small branch of 
Isom's Creek, within a hundred yw6i of Charles Isom's house. 
The intrusion of the peridotile has dbptaced and greatly 
fraciuret] tbc shale, besides locally indurating it. and enveloping a 
multitude of its fragments. The latler are dark-colored, like the 
peridotile. and are strongly contrasted with tlie light-colored dolo- 
milic nodules of second-iry origin, 

Besides the pyropcs. a few of which are good enough for cutting, 
several fairly good specimens of a green pyroxene have been found. 



thai) that (if the South African mines, the prohdihiHiy ol finding dia- 
monds there is proportionally diminished. H. Carvill Lewis (.S^- 
rfKf. vjii. p, J46) rentarks concerning the South African mines, 
that •recent excavations have shown that large quantities of this 
shale surround the mines, and that they are so highly cartiona- 
ceouf as to be rombu«lible, smouldering for long period* when ae- 
cidcnialiy fired." In the chemical laboratory ol the United States 
Geological Survey. .Mr. J. Edward Whitfield determined J7-5i> per 
cent n( carbon in the shale from near the Kimtierle)* mine, while the 
blackest shale adjinning the pcridotite near Charles Isom's in Ken- 
lucky, he found to contain only o.t^i per cent of carbon. After all 
the carbonates were removed by dilute hydrochloric acid, the residue 
was combusted in ox)-gen. and the carbon weighed as carbonic 
dioxide. The pcridotite. at (he lime of its intrusion, must have 
been forced up through a number of coal-beds;, and at a greater 
depth it penetrated ihc Devonian black shale, which is considerably 
richer in carbon than the shale now exposed at the surface. It is 
pouible. and not imprubable. that if the theory of the igneous 
origin of diamonds first proposed by Roscoe Cohen (Proceedings of 
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the Manchester Liteniry and Philosophical Society. Oct. 7. 1884. p. 
5), and later incle|)eiide«tly 3<lvaivced by H. Carvill Levvis. br tnie. a 
number ol dianionds may have been formcU in the Kentitck)' pcrido- 
titc ; but the general paucity of carbon in the rock adjacent lo the 
peridotitc is ccn.iinlj- discouraging to the prospector. 

The best time to »arch for gems in that locality is immediAlely 
after a hea\7 rain, when iho' arc most likely 10 l>e wril rxpaBctl 
u|x>n the surface. It is proposed to keep up the search economi- 
cally by those most interested, by furnishing' lo responsible indi- 
vidu^s in the vicinity a number ol rou|^li diamonds mounted in 
rings, for compamiin, that they nwy know what to itiolt for under 
the most favortbie circumstances. }. S. DtLl.KB. 

Ceo. F. Kunz. 

X«« Y«rt. Sept. R. 



The Classification of Lalies. 

Several yean ago I presented to the Boston Society of Natural 
Htstorj' a paper on the clx-iiificaEion of lake-basins, in which the 
many variclies of lakes were grouped under three heads, according 
M they were made by constructive, destructive, or obstructive pro- 
cesses. The first heading included lakes made by mouniain- 
f^ing and other diapUcemcnts ; the second cuii»ated chicity of 
bflstiu of glaci.tl erosion : t)ic third contained the griraiest number 
of varieties, such as lakes held by lava, ice, and drift barriers, delta 
and ox-bow lakes, and some others. The classilication proved 
satisfa.cioi>', in m far as it suggested a systematic arran^^ement of 
all kinds of lakes that have been described: but it now appears 
unsatisfactory, inasmuch as its arrangement is anilicial, without 
ircrcrcnce to the natural rclaiiuna of lakes lo the development of the 
draina^ sj-sieins of which ihey arc a part. A more natural classi- 
ficalion is here presented in outline. 

When a new land rises from below ihe sea, or when an old land 
is seized by active mimntain>grou'lh. new rivers eKiablish them- 
selves upon the surface in .accordance with the slopes presented, 
and at once set to work ai ihcir long i.isk of carrying ;iway all of 
the mass th.it ti.ands aliove sea-lcvel. At brsi. bclote the 
waicT-ways nrc well cut, the drainaj^ is commonly imperfect : 
lakes stand in the undtained dqiressions. Such lukes arc the mani- 
fest signs of immaiuriiy in the life of ihcir drainage «y*lcm. We 
see examples of ihcm on new land in southern Florida ; and on a 
region lately and actively disturbed in southern Idaho, among the 
blocks of faulted country described Ijy Kussell. But ;i8 lime p.-isses. 
the streams fill up Ihr basins and cut down ihc harriers, and the 
lakes disappear. A mature river of uninterniptcd development has 
DO such immature features remaining. The life of muit rivers is. 
however, so long, th.it few, if any, complete their original tasks on- 
disturbed. l,atcr mountain-growth may repeatedly obstruct their 
flow; lakes appear again, and the river is rejuvenated. Lake 
Lucerne is thus, as Heim has shown, a sign of toed rejuvenation in 
the generally mature Reuss. The head \sirtcrs of the Mi&souri 
have Utcly advanced from such rejuvenation ; visitors lo the Na- 
tional ParkmayseethaltheVeilowslone has just regained its former 
steady flow by cutting down a gate through tlie mountain* above 
Livingston, and so draining the bke that not long iigo stood for a 
time in Paradise Valley. The absence of lakes in the Alleghany 
Mountains, that was a matter of surprise lo Lycll, does not indicate 
any peculiarity in the growth of the mountains, but only that they 
and their drainage system are very old. 

The di.«appe.a ranee of origin.il and mountain-made lakes istherc- 
iorcasignoi advancing development in a rivci. Conversely, the for- 
mation of small shallow l.ikcs of cjuiie another char-iccer marks ado- 
lescence and middle life. During adolescence, when the head-water 
streams are increasing in number and siic. and making rapid con- 
quest of land-wasic. the lower Irunk-slrtam may be overloaded 
with sill, and build up its flood>platn so fast that its smaller tribu- 
taries cannot keep pace with it : so the lakes are formed on cither 
side of the Red Rivtr of Louisiana, arranged like leaves on a stem ; 
the lower Danube seems to present a similar case. The flood- 
plains of well-matured streams have so gentk a slope that their 
channels meander through great curves. When a meander is aban- 
doned for a cut-off. it remains for a time as a cresceniic lake. 
When rivers get on so far at to form large deltas, lakes often col- 
lect in the areas of less sedimentation between the divaricating 



channels. Deltas that are built on land, where the descent of a 
stream is suddenly lessened and its enclosing valley-slopes disap- 
pear, do not oficn hold lakes on ihdr own surface ; for their slope 
is, although gentle, rather loo strep (or that : but they commonly 
etiough form a lake by obstrucling the stream in whose valley they 
are built. Tulare Lake in southern California h.u been explained by 
Whitnc>' in tliis way. 

The contest Inr drainage area that goes on between streams 
heading on Ihc opposite slopes of a divide sometimes produces litltc 
lakes. The victorious stream forces the divide to migrate slowly 
away from it« steeper slu|)e. and the stream that is thus robbed of 
lift head waters may have its diminished volume clogged by the fan- 
deltas of sidc-hranclirs farilicr down its valley. Heim has ejt- 
plained the lakes of the Engadinc in this way. The Maira has. like 
an Italian brigand, plundered Che Inn of two or more of its upper 
streams, and the Inn is consequenily ]>on(led back at San Montz 
and Silvaplana. On ihe other hand, the victorious stream may by 
ihi« son ol conquest «o greatly enlatgc its volume, and thereby so 
quickly cut down its upper valley, that iis lower course will be 
flooded with gravel and sand, and lis weaker side-streams ponded 
b.tck. No cases of thi* kind are described, to my knowledge, but 
they will very likely be found : or we may at least expect them to 
appear when the northern branches of the Indus cui their way 
backwards through the innermost range of the Himalaya, and gain 
possession of ihc drain.tge of the plateaus beyond ; for then, as the 
high-level watcns fiud a steep outlet to a low-level discharge, they 
tk'ill c:irv'P out c»Anris thehke of which even Dutton has not seen, 
and the heavy wash of waste will shut in lakes in lateral ravines at 
many points along the lower valleys. 

In its old :ige, a river settles down to a c|uiet. easy, steady-gotng 
existence. It has overcome the difficulties of its youth, it has cor- 
rected ihc defects iliai arose fn>m a period of ion rapid growth, it 
has adjusted Ihe conlentions along the boundary-lines of its several 
members, and has established peaceful relations with its neighbors : 
its lakes disappear, and it tlows along channels that meet no as- 
cending slope on their way 10 the sea. 

Ccrl.iin accidents to which rivers are subject are responsible 
for many lakes. Accidents of the hot kind, as Ihcy may be called 
for demcnury disiincttoti, are seen in lava-Hows, which build great 
dams .icrost \-al leys: the marshes around ihe eilgc of the Snake 
River lava-sheds seem to be lakes ol this son, verging on extinc- 
tion : crater lakes are associated with other forms of eruption. 
Accidents of ihe cold kind are (he glacial invasions: we are per- 
haps disposed to overrate the general importance of these in the 
long history of the world, because the last one was so recent, and has 
left its numerous traces so near the centres of our nvihiation : but 
the temporary import,ince of the last gUcial accident in expbining 
our home gcugraphy and our humnn histor)' can hardly be exagger- 
ated. During the presence of the ice. especially during its retreat, 
short-lived lakes were common about its margin, Oav-pole ha* 
just described the extinct ' Lake Cuyahoga ' in Ohio as of this kind. 
We owe many prairirs to such lake*. The rivers running from the 
ice-front, overloaded with sand and silt. AUcd up their valleys and 
jiondcd back their non-glacial s idc-sl reams : their shore-lines have 
been brielly described in Ohiri and Wisconsin, but the lakes them- 
selves were drained when their doorl-plain harriers were terraced ; 
they form an extinct species, closely allied to Ihe cxbting Danube 
and Red River type. As the ice-shcct melts away, it discloses a 
surface on which the drift has been so inegularly accumulated that 
the new drainage is everywhere embarrassed, and lakes are for a 
lime very numerous. Moreover, the erosion accomplbhed by the 
ice, especially near the centres of gladation. must be held rcspotisi- 
blc for many, though by no means for most, of these lakes. Canada 
n ihc Americ.in type, and Finland Ihe European, of Und-.surfacc 
in this condition. The drainage is seen to be very immature, but 
ihe immaturity is not at all of the kind that characterized ihc first 
seitlcnienl of rivers on these old lands ; it b a case, not of rejuve- 
nation, but of regeneration; the icy baptism of the lands has con* 
vened their streams to a newspiritoftacustrinehesiution unknown 
bcfuic. Wc cannot, however, expect the conversion (o last very long : 
there is already apparent a backsliding to the earher faith of steady 
flow, to which undisturbed rivers adhere closely throughout thdr 
life. 
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Waier-surfacA is. for (he neede of man. so unlike Und-suffac«. 
r ihal il is n.-ittirdl enough to iiKlu^lc all waicr-basins uivder ihc single 
geograplik term. ' lakes.* Wherever ihty occur. — in nArrow moun- 
lain>\-atleys or on broad, level plains ; on divide* or mi deltas ; in 
mIiU rvik or in nltuWum, — Ihcy are ^1 given one name. Dui if vrc in 
Nnsgiiution lengthen our life so thai wc witness the ([rowrh of 
R nver>system aa we now wuch the growth ol plants, wc must (hen 
M rKidily perceive and as little confuse the sneral physiographic 
kinds ot lakes as wc now distinguish the cotyledons, the leaves, the 
galls, and the flowers, of a quickly growing annual ihai produces 
all these (onns in appropriate order and pasitton in the brief course 
of a single :tumrner. W. M. Davis^ 

Camtindgc. Mau.. Sepi f. 



CornaptioB of American Ceocraphic Names. 

Mr. Ml'RDOC k's friendly cnl'cism and cp>nfirm:itorj' imie on the 

pronunctntiun of ' Aikansas,' in the last StitH«, is gratifying from 

llic fiurt (hilt it u'ill help disseminate a proper undrrstandin;; of that 

word. Out 'Arkansas' is only one of hundredii of geiigraphic 

names which have been corrupted under our very noses, so to 

I speak, and I believe It behooves all educators to as^t in their cor> 

' Rctton. In the West we haiT many classes of descriptive geo- 

< graphic names. — iSrit, words in the Indi-in language, which the 

; Spanish. French, or English <iind sometimes alli have endeavored 

to rqirescnl phnnelkally in their own bngu.ige. such as 'Ouachita,' 

• Washita.' ■ Wichita.' etc.. all derived from the rume of a iritw of 
Indians first noted hy Ui Salic, ami which has now been applied 

I in it* niodilicatianiK to siv ri^Trs I. not incKiding creeks) in Indian 

I Territory. Arkansas, and Texas, two roouniain areas, and innumer- 

'able political divisions, such as counties. poM-oHices. etc.; second, 

descriptive n.imes. To ilic rredii o( the S[>:Lntanls. it must be said 

that they seldom :ujcipteti Indian names, but gave either descriptive 

names, such as ' Sabinas,' ' Uliiias,' ' Puercos,' 'Colorado,' often of 

pthe forest-growth ,ind charoeter of sediment of rivers ; or relij^us 

^Barnes, such ;ls 'Corpiii Christi,' 'Vera Crui ; ' or sometimes a 

kcombination of both, such as ' Sangrc de Cristo ' Mountains. 

Most of our .-\mcricin n,'tmes in the West, and especially the 
Soulh>wesit. arc siinply alKiminahle, The\' are either corruptions of 
the French, Indian, or Spanith, or indeFinite appellatives, often of 
lewd and repulsive meaning. This b especially true of the names 
given by my fellow- southerners, as they followed the law of migra- 
tions along degrees of l.itiiude. In central and western Tex.is there 
is another corruption which w m«te mi.ilcailing than th,At of iiUs- 
pronuitcialion or misspelling. The gctKric topographic terms are 
all erroneously used for the subgenenc, such as 'tiver' for 'creek ' 
r,{or what can only be properly expressed by the Spanish arrayo), 
ad • mount.iin.' 'peak,' etc., for 'knolls,' 'buttcV or 'mesas.' For 
instance : while there is not a true moiini.iin in Texas cast of the 
Pcoos River, there arc no less tlian a doeen ' Round Mountains,' 

• Pilot Peaks," ' Comanche Peaks,* ■ Hog and Packsaddic Moiintiiins.' 
etc., in central Texas, none of which m any way are entitled to the 
d^nity of the terms, and which can only be deacribcd aa buttes and 
iccsas of secondary proportions. The creeks and rivers arc either 

^.^Hog' creeks, 'Muddy," 'Snake.' 'Buffalo.' 'Dry." 'Indian.' or 
' Pom Oaks.' 

Not only have these corruptions been going on in the past, but 
tiicy arc being perpetrated at present, and our government pubtica- 
ons are innocently the chief instruments in to doing. A remark- 

'ible instance cauie under my observation two j-c,ir» ago. While 
silling upon the sionc that marks the north-west comer of the Slate 
of Kansas, esamining some geological specimens, and conversing 
with Texan cowboy friends who had ■ wintered ' near there a year 
or two, I in*iuired the neiirest post-o/fice. One of them tnfonned 
me that a [tent) village h^d just been established a few miles dis- 
Uuit, and that its name was " Bueno." This word, from my past 
experience on the Tcxan frontier, 1 knew to constitute nine tenths 
of the cow-boy's knowledge of pigeon S[),itiish (the other tenth 
being 'cuss' words), and that it had been imported from the Rio 
Grande by him into Kansas, and that the ■ short-horns ' (the cow- 
boys' term of infcrioriiy for tlic Kans.is settler} had been fascinated 
hy it, and applied it to their new town. A capital ide.i, 1 thought, 
until [ looked up the name of the town in the latest posi-otficc 
guide, when, to my horror, I found my pet Spanish word ' bueno ' 



angliciited into ' Wano." The other insUnce o( gm-cramental per- 
petration is on the topographic maps of both (he Po«-<.>fiice and 
War Dcpanmenis, and Geological and Coart Sur^■cys, when: these 
dry creelcs continue to ap|)car as rivers, and buttes as mountains. 
etc. 

Since my arrival Ir Arkansas, 1 have been delighted to fii>d numer- 
ous minor French geographic names whlcli h»ve not been corrupted, 
such an • L'Eau Frais.' ' Tcrre Noir.' • Antoine.' and other stream!. ; 
and from the oldest A ngUv American inhabiiants 1 learn (hat nearly 
every geographic feature of southcrit Arkansa-f waa named, not by 
French missionaries, but by the trappers and i-pfi^vwr/. who ha 
traded with the Indians for a hundredyearsor more, and who dc 
naled here almost until the Slate was admitted (o ihe Union (tgjfij^ 
Many descendants of these old French pioneers inhabit soot 
ca.Mern Arkansas, and it is a source o( graiitication (hat the Angle 
Ainencan settlers here, however illiterate, pronounce the names" 
with approximate corrcclnc», even if their attempts ai sjiclling 
(hem are oftentimes ridicuious. Rou't T. HlLt^ 

Ouwhila itrvtr. Ark., S«p(. L 



Romantic Lor« kod PvraontI Beautf. 

The latest contribution to the theory of evolution is the attcntpt 
«f Mr. Finck (o show that the phase of human characicr known 
romantic <pre>nupltal} love is strictly modern, having develop 
within the iasi i.ooo years. The book in which the argument is 
set forth, recently reviewed in this magarine. is a remarkable com- 
bination, which one hardly knows whether lo accept as a joke i«r in 
earnest. In this one work wc find a scientific discussion of love a« 
found in pl.ints and animals, theories as to its origin and import ; 
we find many surprising statcmenin concerning modem society. 
such as th.it there can never be luu much of dirtation. since il is one 
o( the most valuable discoveries of the English {Kople ; th.M beauty 
in children is dependent upon the pre-nuptial love of their parents ; 
we lind directions lo the maiden how to win her lover, directions to 
the loie-sick swain as to his cure, directions lo the lover how to 
kiss, etc.: the whole making such a curious cr)mhination that wfej 
hardly know whether to set the book aiide with a laugh, or lo 
gani it as an important contribution to knowledge. The lattc 
feeling, howner. predoniinslcs. The fundamental proposition of 
the ili-sciisiion, vw,. the strictly modem nature of romaniK love, is 
line n( grrai importance, giving as il does entirely new thoughts 
upon certain phases ot modern lilc. Il certainty merits the dis- 
cussion given il, a^ well as the lutlher discussion which is sure to 
follow the study o( Sir. Finck's argument. 

One cannot read this discussion uf romantic love without ac- 
linowlcdging thai Mr. Finck has made out a very strong case. The 
facts which are brought out plainly show that there has been a 
gradual but great change in the pre-nuptial relations oi tl>e sexes, 
and as a result a great change in the sentiments which precede mar- 
riage. A romantic love, which w.ts curbed and repressed by the 
customs of ancient nations, has, under the influence of modem 
society, ex |>andcd intoa greatly exaggerated form, until now it is the 
theme of about all novels, plays, and poems, occupies largely the 
thoughts of all youngpeople, and is perhaps the most po\ierfiil lever 
for inl^ucncing the lives of mankind. But while wc may go thus 
far with the theory, and recognize that ancient life and literature had 
very little of love, though modem hfe and Mterature are full of it. and 
thai it is only modern society Ibal recognizes the desirability 
of love-matches, the intcrprctalJons which may be drawn from the 
facts are varied. Mr. Finck interprets these facis as representing 
the development of a new factor in man's nature, and one which 
was not and could not have been present in earlier periods of hi*, 
tory. It is at least questionable whether ihis interpretation be the 
true one. 

The author is doubtless rij^t in pointing out the impossibility of 
any feeling akin to the higher phases of love in the lower races of 
men. Romantic love is a feeling of high sensitiveness, and only 
those with highly developed sensibilities can experience it in its 
fullest degree. Indeed, the bulk o( civiliicd people to-day arc not 
capable of having ver)- lolly experiences in this line. The love 
which Mr. Finck is writing about is largely idc;il rallicr than actual. 
It belongs to emotional poets rather than lo the common people. 
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Dante. Coeibe. and Heine are exceptional, and (tietr works do nol 
r<pre«nt the irue feelings of mai\kind. It is the lot of ver>- tew to 
\ovc Hi did Komco, and most of us poor morliils CJinnot understand 
the feelings of Dantt for Beatrice. Highly wrou(rht Iovm are 
mostly found in fiction and poetry, seldom in acHial life. And yet 
the avenge penan of to-day is doubllcs& btttcr abic to apprcciAic 
such feelings than the average Greek or Roman, both Ijecausc he is 
more capable of loving, and because women have been iiemiiiied 
to become more lovable. Society lo-day has, then, a much higher 
development of thi» (ccltng than in past times. There has been an 
increase in the quantity «( romantic love, and doubtless m the depth 
of it. But that romantic love of modfui time* it a new leelirg, is 
not so evident. 

There are many conKideraiions which immediately suggcn 
thetnsetves as enabling us to understand these facts, and they may 
lead us to bdicvc that romantic love can be traced back much 
further t!wn 1.000 years, and that it was even in ancient times 
essentially the same in its nature as now. First, we must notice 
the change which hns come over the spirit of lileraturt in iiiodeni 
times: it is by no means fair to compare modcni litL-rature with 
the ancient upon this subject. At the time when the dassics were 
whticn, books ^^cre greiii rarities, laboriously copied by hand, pos- 
sessed only by the rich, and read only by scholars- In modem 
times priming has thrown all literalurc open to everj- nne in civil- 
iied communities. The classical aulhorv thus wrote to the few ; the 
modern authors 10 the many. The former wrote from love of the 
art simply, and were supported by the patmnage o( rich men : the 
latter write for a living from the sale of their ^vo^l(s. While the 
former were, therefore, free to follow wherevfr an led them, the 
majorif)' of authors to-day must write that which will best please 
their readers. In former times il was only the gemus who could 
hope to acquire any thing by writing : lo-^Uy many a writer of me- 
diocre ability makes his living by the use of his pen. Il is clear 
enough why such writers, wishing to obtain as many readers 3S 
puuible. should choose the niciM common and yet most delightful 
«itperience of life as a theme. It is to these facts Ijrgcly that we 
owe the great development o( the love-titeraturc of modem times, 
and partly at least the dearth of it in ancient limes. If modern 
writers thought thai only Mliolars would read their works, and 
common people know nothing about them, it it itot certam that most 
otour love- literature would disappear ? Now. it is, wc believe, the 
development of the modem lovc-stor}- and potiry. and not the iso- 
tatr<l masterpieces of Dante and Shakspeare. which gives us the 
impression of the great prevalence of romantic love lo-day. Biol 
out all our modem light licivon and other works inspired by money- 
getting, and Romeo and Juliet would seem .is strained and out of 
pliLce io>dar as Mr, Finckthinkt the works of Ovid were in the day 
in which they were written. Indeed, there are fciv of us now who 
do not regard this play of Shakspeareas much overdrawn. 

,We cannot, then, expect love-stories in the literature of early 
times, and what few references we may find to love here have for 
this reason the more si^ificance. Now, the very citations used by 
M r. Finck in support of his pro|MiKition seem to us in go tar toward 
showing that romantic love was by no means an unknown experi- 
ence in the ancient nations. Ovid was certainly a love-pocl. and, 
even though he was ahuid of his age. it Is hardly crwlible thai he 
would give directions to lovers if lovers were unknown. .Modem 
literature gives few more romantic love-stories than that of Cleo- 
patra, Virgil's account of the love of .+;neus and Dido could not 
have been wrillcn by one who lived before the time of the birth 
of romantic love. Even Mr. f'Lnck admits that the Hetxrc in- 
spired the Greeks with feelings akin lo love. Was it not. indeed, 
exactly the same feeling as modem lo<.*e applied 10 a different end ? 
Modem love does nol go beyond the extent to wliich the love of 
Paris and Helen went to involve a whole nation in war. .More sig- 
nificant still, both Greeks and Romans recognized a goddess of 
love, Venus; and. though perhaps they did not rigidly distinguish 
between romantic and conjugal love, nothing is plainer th^n that 
Venus was not the goddess of conjugal love. The whole account 
we have of her shows that romariiic love was much more closely 
the idea associated with her than conjugal love. .^gain. Solomon's 
Songs, after aJl that is said about them, could nut have heen wrilten 
by one of a nation who knew nothing about love. Did nol Jacob 



serve seven extra years for Rachel because he loved her more than 
Leah ? This is a case which shows that in these early times ro- 
mantic love existed, and manifested ilscK in spite of established 
custom, which compelled the wedding of the elder daughter first. 

Or look at the matter in a different way ! romantic love at all 
ages refuses to be Irammelicd by cuatom. The French, as Mr. 
FiiK'k tells us. being unable to find love in courtship, owing to the 
intlurnces which surround French girls, find it in the greater free- 
dom of women after marriage. This gives us the numerous ilhcit 
loves of the Frmch iiuvcl. l^ve leaps lieyond the bounds of cus- 
Eom and law. Now. have we not abundant evidence that the same 
h.Ts h«n true at all times ? .^s our aullior shuws, the customs of 
ancient n.uions have been such n» almoAi 10 preclude romantic love 
before marriage : but that the feeling has shown itself in other ways 
seems evident from the universal existence of laws against adultery, 
the numerous instances of conjugal unfaithfulness, and the care with 
which husbands have alwayx considered it necess:ir)' to guard their 
wives from contact with other men. And it is suggestive that this 
care istlicgrcatesi where pre-nuptial love is the most strictly prohib- 
ited. 5uch extra-marital loves, which are implied by these facts, 
though sometimes nothing more than sexual passion, are in muiy 
cases the same feeling which Mr. Finck calls romantic love, only 
applied in a different direction. If the various -overtones' of ro- 
mantic love, which Mr. Finclt has drawn up. be considered, it will 
be found that they .*dl apply to this species of love, except perhaps 
the ■ pride of conquest." which is impossible owing to the necessary 
secrccj- of the matter. 

I suspect, iherciore, thai Mr. Finck has been tracing nol so much 
the birth of a new sentiment as the growth of the institution of 
courtship ; nol so much the development of love as the gradual im- 
provement of the condition of woman. In all cases he has drawa 
a parallel between the stage of devclopnienl of rnmanlic love and 
the freedom of woman, His argument has shown the impossibility 
ol courtship in ancient limes, rather than ihe impossibility of 
love. Where wives were stolen, or bought and sold, or where 
marriages are merely a matter ol busn\tss,m>tria^et tirtonvfnantf. 
it is plain enough that romantic love could seldom exist in con- 
nrctioii with marriage, But even under these circumstances the 
feeling exiHird, as i« shown \yy the concejition o( the goddess of ro- 
mantic love among the Greeks and Romans, the few love snatches 
of ancient literalurc, and as is shown by the numerous cxtra-inari- 
lal luv-es of all times. Hut when in modern limes and among civi- 
lized nation-: wnmen have l>een gradually .icquinng fri-edom and 
independence, and a right to appear ir public bL-iorc marriage, this 
feeling of love between the sexes, which had hitherto been usually 
an unlawful feeling, gradually became directed toward its legiti- 
mate end. as u precursor lo wedlock. Courtship is therefore a 
modern instilulion, which has resulted from the improvement in the 
condition of woman. But it is more than doubtful whether the 
love which accompanies it is tipy thing more than the same feeling 
between the sexe» which has always existed, bui applied to a dtfler- 
ent condition of SMieiy. 

It may seem that the above is a distinction without a difference, 
and indeed these sugKCStions are not given in criticism of Mr. 
Finck's work, which is certainly to be regarded as nne of the valu- 
able contribuiions to the historj' of mankind ; hut Iherc is certainly 
room to doubt whether Mr. Finck has put the right interpretation 
on his facts. Th,it IJiuiie was the lirsi love-poec. and that Romeo 
wavthc^Tir^l love-hero of literature, maybe true in a sense; and that 
romantic love has come to fill a pbcc in courtship which it did not 
former!)' hold, may be also true; but wc can hardly accept ihecon- 
cltision that rom-iniic love is of strictly modern birth. The fact of 
the undoubted existence of extra-nnarilal. though perhaps not pre* 
nuptial loves at all times, the fact that the literature and mythology 
of ihe ancients did contain references 10 romantic loves, the fact that 
such loves could not have been then regarded .u ennobling on-ing 
to the marriage customs, — these, taken with the fact that literature 
had a different purpose then and now. seem to the present writer 
rather to indicate that romantic love is nothing new, but thi.l its 
applicttion to couriiihip as a preliminary to wedlock is a ncn- phase 
o( life, found only in the customs of a few ol ilic most advanced of 
modem nvihied races. H. W. Conn. 

MiddlcEOwn. Cooo., Stpt. 6. 
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DOOK-NOTES. 

— Mesitrt. Ticknor & Co. anmtunce (or 
-publication, on Saturday. S^pi. 17, 1887, 
•Tlirce GockI OUiiis,' from the Frrnch of 
Fmii;<)is Kal)ct:iis. by John Dimttr^' ; ' t.ove 
and Theology.' a novel, by Cclia Pirtitr 
Woollcy ; also new and cheaper library edi- 
tions of ■ Japanese Homes,' by Prot. Edwaid 
S. Morse ; * Choson. ih« Land of the Morning 
Cidin.' by Pcrcival Low«IL 

— Ciiin & Co. announce that Scolt's ' Lay 
<rf the LaM Miiisirel,' nlitcd tor the scricJi of 
Oassict for Children by Mar^nrct Anchrws 

lUeib is now in ihe prinler's hands, and will 
: publislietl in [wo or three iiionihti. 

— Charles Scribncr's Sons have jusi pub- 
lished new editions of Henr)' M. Sianley's 
• How I found Livin^lone ' and • My Kalulu.' 

— H.irpcr & Hrc«. have jusl issui^d Desir^ 
Chamay's ■ Ancient Ciiies of the New Wodd, 
being Voyages and Explorations in Mexico 
and Central America from 1S57 in 1SS3.' It 



— • Roulledge's Every Doy's Annual ' for 
1 8S8 ii now on its way here, and pron)lse» to 
be not a whit behinci Its |>redece«sor« in all 
that goes to make such a book of intcrc«t to 
boys. 

— The tendcnc)- of New York puUishcrs 
o! book* and inontldies togTOu|t their offices 
between Aslor Place and Union S<iuare has 
it.i mrjNt recent illustration in the removal of 
TAf American MiigatiHe from down town 
to commodious cjii.»rters at 749 Broadway. 

— Charles Scrihner's Sons will [iubli<.h the 
new Thackeray letters in a limited large- 
paper edition of 500 copies. wi;h the por- 
traits, drawings, and facsimiles, in quarto 
form, with gill lop and uncui edge-t, at (ro, 
as well as in an octavo form at a cheaper 
price. The same house announce ■ The 
Science of Thought,' by Prof. Max .Muller; 
and a new edition, with portrait, of ci-Presi- 
dent Woolscy's ■ Rchgion of the Present and 
of the Future.' 



A TEMPORARY BINDER 

for Sn^ntt it now reidy, and will be nuileJ 
poii)iikl an neeipl of price. 



Cloih • • 
Kail MiHOcm • 



so CCUtt. 

Tl CMIU, 
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Tlili tuBder U itroof, dttnUt ttA 
elcfini. >ui filliidc-tKW.aodBllvwa^ 
ihc ojMsInt of ihc pun ptrfeclliri 
Hit. Any Dimber ci*V oka oui 
w rvptaotd wllhoal ditluiluBK the 
Mher*. and ih* fapan ar* n^x muii- 

(Bi. IM«1 ID thii lilMler. Siiimtt it 
■Iwayi coAvcmcnl for fefcnnct 



N. D. C. HODGES, 

47 !.»fiive|[e PI»M, New Yorli. 
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XtT, E. L. lUlb. qI P*Krwn, N. J.,*tliinj^(if Dv.j 
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or, Niiunil I 



&«tb(4*k'> Wok. " How l« Strtngilun the H*mnry]j 
or, Niiunil and ScMaofit Mtchod* el Kticr Fmi«ttu)>| j 
oyi t "I Kt^^rtacl thi« Imlitc, ihii nni, ani find 1 



mia€ cif irvaltli hidden in iit poo. By 11 1 na tnabia _ 
la«l vrtniDE in Inrn thr v""" Slatiai Maur.' in l.aUD. 
Ii look a Itttlt time, bul the ivfeiiU* «rcre plaiwIbuj^ 
Catalucu* and urotpoctut f icc. 

Ifiiltil to inv addma on rM<i|it off |, by 

M. L. HOLDROOK CO . i] LalKbt St., H«w Trrk. 



CROSBY'S VITALIZED PHOSPHITES 

Coinposeil of the Nerve-giving Principles of the Ox Brain and the Embryo of the Wheat and Oat. 
Is a standard remedy with physicians who treat nervous or mental disorders. The formula is on 
every label. As it is identical in its composition with brain matter it is rapidly absorbed and 
relieves the depression from mental efforts, loss of memory, fatigue or mental irritability. 

Sleeplessness, irritation, nervous exhaustion, inability to work or study is but Hr.^i.n Hunger, 
in urgent cases Brain Starvation. It aids in the bodily and wonderfully in the mental develop- 
ment of children. It is a vitai phosph/'ie, no t a labora tory phosphate or soda water absurdity. 

SO "W. 25th St.. N. Y. For sale by Druiriflsts. or by Mail. 81, 



has bceti translated from the French by J, 
Goniao and Helen S. Conant. and has a pref- 
ace by Allen Thomdikc Rice. 

— Ticknor & Co. h.ivc just piiblislirti 
• Whbt Universal.' by G. W. P.. author of 
'American WhisL* It i» an anal ysb of the 
game as improved by the introduction of 
American le^ds. and adijxccl lo all meihoiU 
ol play. 

— On account of the success of Ticlcnor's 
Paper Series of Original Copyright Novels, 
the publication will be continued senit- 

inonihly hereafter. The publication days 
will be the first and third Saturdays of each 
mMtlh. 

^ The n. Loihrop Co. h»s just rr«dy 
' Russian No«-elists,' from the French nf M. 
i3e Vo(;u^ by ]. L. Edtnuiids, an exposition of 
life and ftelln}; in Ru!>si;i through an c:titmi. 
ration of the must rhar^n-terislic KLi<;siari 
writers, ineluding n citicnl and general esti- 
mate of current Ku^sian llicniturc. 

— Prof, N. S. Shaler. whose articles 011 
CATth(|uakcs. cyclones, uiid fotcals in ikni- 
Mfr's yta^asint have iinractcrl wide atten- 
tion, will contribuic to the October number 
of that periodical a similar paper on ' Caverns 
wu) Cavern Life.' which is to be richly illus- 
trated. 

— E. Oniril. ihc author oI 'Rcala' and 
Wher novels, ban written a Ixxib on Transyl- 

ivania, which will be published by Messrs. 
Blackwood, under the title of 'The L.and 
Beytmd the Forest." It will l«j in two vot- 
unies, with maps and illustnilionK. 



— Tbc Routledges hn.ve been so success* 
fill wnih the One-Syllable histories alrtaijy 
published, that they atv about adding two 
Others to Ihe Hat, ' Russia ' and ' Japan.' 

— Longmans & Co. announce as nearly 
ready. " The Literary Remains of Flceming 
fcnicin,' edited by Sidney Colvin. with a 
memoir t>y Robert Louis Stevenson; 'An 
Incjuir)' into Socialism.' by Thomas Kirkup, 
author of the article on socialism in (he '£n- 
cyclo]j^ia l}ritanrucA ; ' a new edition of 
Hulh's ' Marriagir of Nc^ir Kin. con.iidered 
with Kehjiecl to the I-iw of N;iiiiins. the Re- 
sult of linpericncc, and ihc Teachings of 
Biolfl/y;* ' Kduc.it iunal Endv or, the Ideal 
of Pereonal De^'elopment.' by Stiphie Bryant : 
* A Course of Lectures on Electricity, de- 
livered before the Society of Arts,' by George 
Forbes. 

— The Harvard i\faHrkly (founded 1885) 
will enter on its third year in October. Tbc 
purpose of this mag*(ine is descrilwd AS foU 
lows in till; original [irii:>|>rctiis : " It has 
seemed 10 those who have plumed the 
niagaiine that articles are written in college 
which are worth printing, and, for ibcir liter- 
ary iiierll, worth reailing. Il was as a means 
of publishing; stich work that the M<mlhfy 
was founded. It will contain in each num- 
ber a contributed .irticle by some prominent 
alumnus. Il will eontain, also, coniTibiite^J 
articles, poems, critical reviews, essays, care- 
ful book-notices, and editorials on topics of 
general Interest." 



MAP-MAKING. 



All publishers or others de- 
siring to have maps made, 
either from relief plates or by 
lithograph, should write to us 
for estimates before placing 
their orders elsewhere. Any 

work entrusted to us will be 
carefully made under the super- 
vision of our geographical edit- 
or, Dr. Franz Boas. 

N. D. C. HODGES. 

Publisher of Science, 
47 Lafayette Place. 

New York. 
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LIQUIU WkUl 
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Tllfl"- (111"? Ittr ilnvl ill llir flllllll»llol<lu lllKtltUlO 

•I VTMIitittloii lor all fM mork of mount! nd aliMl- 
Dpii* — by Ui« Oovvrumouv Ar*pu«l« luid De|ian- 
■loiii RulMlnfn, ttj Ui* Pullniiui TkIuhi car Co.. 
MiMoa Jt IlAinllii (>rir>u nnil PIkuo Co.. ui-I bf 
il)ou«»ii1ii n( Urnuclaa* mAnuIwiDrim uiil mecliaD- 
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ITxMinuncea STRONOBST AWIISIVK KNOWS. 
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III bold** fpr family iiH. Tbn t«lnl iiniuitltr HiM 
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KIM3ALUS SATIN STKAIGHF 

CUT CICARtTTLS. 

People ol teliw'Td xt,v.f who 
I disire cxtepiioriaUy fin* cuar- 

f!itt» ihoiild u>e only uut 
ISTRAHJIIT CUT. |.iii up 

In saiin jittkrih anil titixcf o( 

lov 3(M !iOr. inil too.. 

■4 riRSTPHtZB MBDALS. 

"WM. S. KIMRaLIj cSt CO. 

The Travelers Insuranee Company 
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Are sure to be interested in the following text-books as being fully abreast of the 
most approved methods of science teaching, and all on the Inductive plan. 
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£^\J\j\\J^/\ t clear iUcaof the anim^d kingdom. Asa whole, by the careful study of a few typical animals. All the animal sub-kini;- 
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lllCldlUciy. lion of the common minerals and njcfcs. and to the constant association, in tbc mind, of The rocU and 
*— '-^ rock-siructures with tbc agencies !iv whii-ii iliey have been formed. Intended 10 be used with spedniens 
which wc sup[rfy at a very low price. 
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FRIDAV, SEPTKMBER »j. 1887. 



The Ukitko States Hvokograi'HIC OrncK has already 
received about three hundred reports Srom vessels which encoun- 
tered ihc violent hurric&iicii which swept the Atlantic during the 
butt two weekft of Au^at and the first week of the present month. 
Many vhscIs which were in the grcalcsl danger uttrihutc their 
safety lo Ihc use of oil in the manner so persUlrntly urged by 
Commander Hanlett In rarious editions of the ' Filat Chart of the 
North Atlantic Ocean,' and such incidents will be among Ihc most 
intCTeslinp facts brotigiit out by the jmbliAhcd report. Were it 
not forlhe conclusive lesUmony received from masters of ve&sels 
of all kinds, from ihc linlc fishing-schooner to the great trans- 
atlantic Itner, the idea that a vessel eould escape shipwreck in a 
hiirricvine hy nllowin|; a few {;al1ons ol oil 10 trickle overboard 
would lie regarded as worthy of Haron Munchausen : hut " truth is 
stranger than liction." These hurricanes seem lo have mo^'cd 
along the usual parabolic track, with the vertex of the curve off 
Haiteras and the upper branch stretching across the Atlantic to- 
%<.-ard.« the British Isles. Every effort is being made Ui collect full re- 
ports from vessels as soon as they reach port, and to compare their 
barometers with standards at the branch hydrographic offices. One 
ressel reports a barometer reading as low as 17 inches: but it 
was an aneroid barometer, and ilie reading was not recorded at 
the lime. The moat reliable rcjKirl thus far received makes the 
lowest reading 37.91 (aneroid compared with standard, and reading 
corrected), on board the American steamship ' El Dorado.' Aug. i}. 
4 P.M., in latitude 3^" north, longitude 7S" west (about 140 miles 
east-north-east fiiom Cape Canaveral). With our present knowl- 
edge of the character and usual path of these lerritic cyclones, and 
the destruction wrought in their track along our coast, on the 
fi»hing-banks, and along the great highway of iransailontic travel, 
it seems almost criminal Ciirelessncss for Ciingrrss not to allow 
greater use to l>c made of the letegraph cable through the West 
Indies and Windward IsUnds, by means of which several da}*s' 
i^-aming of their approach could generally be obtained, and an 
accurate forecast published for the bcnclit of commerce. The com- 
pletion ol the report now in preparation will be looked forward to 
>with interest not only by mariners, but by the public generally. 



THE INTERNATIONAL MEDICAL CONGRESS. 

The variety of subjects discussed in the sectiun of special and 
general medicine at the recent International Medical Congress was 
very great. Many of the papers read were of purely professional 
interest, and not such aa to be of any value to our readers : others. 
Oft the contrarj-. were of general inteTcst, and, although read and 
discussed by medical men alone, still ihey contained much of in* 
stfuclion for nil thou);htful minds. We shall endeavor to give a 
brief r/rww/of those which seem 10 us of greatest imponancc. 

Dr.Willi.im Welch read a paper on vaccin.iiion during the iiicuba- 
lioo period of small-pox. Ihs experience in one huiTdrcd and forty- 
tout cases has been such as to prove that vaccination at this lime 
will either prevent ihe attack ol small-pox or so modify it as 10 in- 
sure ihc recover>' of the p.itient. The discussion which followed 
Ivought out the statement from Dr. Parker of England, that in the 
large cities of that couniry human lymph was generally employed. 
Parents are required to bring their children at certain limes to pub- 
Ik sutions tor vaccination. Although revacclnaiioii is performed 
upon school-children ai the age of fourteen years, this is not com- 
pulsory. 



A p;iper un the pathogenesis qI yellow^fever was read by Dr. 
Alvara of Mexico, in which he expressed Ihe oitinion that y<Uow- 
ferer is an auto-blood- poisoning, either by the acid phosphate of 
soda of the same blood or by the phospho-glyccrw acid set free 
from the Icctthina as a result of the action of microbes on ihe 
blood. 

Dr. Lester o( Missouri regards pneumonia as an infectious 
disease, influenced by malaria and isipropcr hygScnic surroundings. 
Dr. Didamone of Syracuse referred to the discovery of the micro- 
coccus of pneumonia and to the experiiitenls which showed that 
when this is inoculated poeviitonia will result. 

Dr. Gihun, United States Kavy. read a paper on the domain of 
climaiology 3tid demography as dei>endencies of medicine, fie 
cUiimed a place for climatology as one of the sistcrhoo<l of medical 
sciences. Climatology and demography are contributory sciences 
lo preventive medicine, and thi* is more important than curatiix 
medicine. The diseases which arc truly clim-nic ar« bui few. 
Malaria is not one of these. The reduction of the deaih-ratc of the 
Italian anny to one-third what it fonnerly was. is due lo the drain-' 
age of the Koman marshes. Local unsnnitar)- conditions cause 
more disease than the climate. He criticbcd vital stadstica as 
usually prejured and published, stating that more facts arc needed 
than the simple number of births, deaths, and marriages. Records, 
if Uiey arc to be accurate and of value must not be voluntary, but 
under governmental direction. 

Ur. Kohi of Il.tltimnre, in a paper on the meteorological elements 
ot climate and ibdr effects upon the human organism, said that 
climatologisis do not at the present time believe that oione has any 
influence either in preventing or causing dis«.ue. Some believe 
that peroxide of hydrogen b an important antiseptic clement in the 
aimos{>hcre. but lurilicr iiitcstiK-'ition in this direction ts needed. 

Dr. Parker of NewTWri spoke o( a number of health-resorts which 
he regarded as adapted for the stay of the sick. He rccommcttdcd 
a wagon-trip across the plains as one of the best means of obtain- 
ing the advantages of a health-resort. 

Ur. Taylor, United Slates Army, presented a paper on the neces- 
sity for a more careful examination of the water-supply of mUtlafy 
posts, where an unusual amount of sickness prevsjls. and ei- 
amination ol hygienic surroundings. Al some of ihc military posts 
the dcaih-nite is great, owlui; to enteric and inalariid fevera, which 
would l>e much reduced if prt>]>er xttention were p4id to ihc water- 
supply and to the general sanitation of these posls. Dr. Marston 
of England had no doubt but thai certain epideiftics of disease 
which he hjid obscned among soldicrt, were caused by impure 
water. While m;ilaria might be in some instances due lo Ihc same 
cause, the inllucncc of freshly disturbed soil was a most imponant 
one. It was believed in China that the simple screlching of the 
soil by chickens resulted in the production of malaria in ihose 
persons who lived near by. He had also witnessed an epidemic 
ot goitre, which was directly traced to the use of drinking-water 
which contained lime salts. 

Dr. Thomas of Baltimore read a paper on the causes of (dialled 
hay-fever. The exciting causes he classified as fotkjws: i. Inert 
substances floating in air. dust, pollen, etc. ; 2. Psychical impres- 
sions; 3. Meteorological changes, sunlit, wind, etc. ; 4. Morbid 
changes or growths; 5. IrriUlion n-ilected from distant parts ot 
the body. In speaking of the treatment, he said that the use ot 
cocaine giies temporary relief, but there is danger to tissues from 
protracted use. 

Dr. CoUbqs ot PhiladclphLt desciih<-<l the construction of Tield- 
hospitals. mentioning n)orc jianicularly the depot lield-hospital of 
the army of the I'otonuc al City Point. Va.. in 1S64-65. This hos- 
pital occupied two hundred acres of land, and could accommodaie 
ten thouS3iMl patients, Duringihe war. 7U23 soldiers were treated 
there. Dr. Varian of Titusville, Penn.. recommeitded tents for hot* 
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[rita] purposen, itinimg that the liatnliiy lo enieric fner and other 
eampditcAMs WA« much lessened wti«n the sick were under can- 
vas. The sirceis between Iinsr?tal-!cnt5 should lie nt least fifty 
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and iis thCTa|)«ulic relations. He rcfprds the tendency to con- 
sider bnclcriotoi^ as the key to all |>athology to be a grcit mis- 
take. MiLrohc* are not always the cause, but are often the effecls, 
ul disease. Before any inicrolie i^ to be regarded as itie cause of a 
given disease, we ought to reproduce that difrvasc artificially by that 
microbe. The experiments mane have not pvcn any ■laiisfacioTy 
results except in c.irhunde .ind luberculoait. To conclude hastily 
that a f^ven microbe is the caiue of any disease \*> to ignore theex- 
petimcntaJ method. In the present condition ol bactcciolog)- ii can- 
not be taken as a guide for the incalment of internal diseases. 
Modem bacteriolojf)' may lead the way lo the most fruitful field of 
inquiry in the future, but fur the prctcnt it has produced no pncti- 
cal [TSuIt* in the cure of tnicrnal diseases. It has not yet beet> 
ilrmiinstnile<1 in what ine.isure niicmhes arc the causes of diseases. 
In future int'estt|;.ktions piecoiicctvcd ideas must be abandaned. and 
scienlillc indcjirnilciut must Iir prescriied. 

Or Krcirc ol Brazil nrad a paper on vaccination in yellow-fever, 
in which he renewed his claim lo [he discovery of a method by 
wliiclt yrll<»w-fi-»'er nwy be prc^enleti. He also cxhibitci] spcci- 
mens of the ycllow-fe\eT micmtie. In families consisting of a con- 
siderable number of persons, if vaccination was practised after the 
oiitbie;ik of the fever, iiit proj^reiu in that family was arrested : if 
not praciiseil. :ill would be stricken down, and a large proportion, if 
not .ill. woul<l die- 
In addition lo these papers, of which we have been able to ^vc 
only the hrii-fest r^vim/. a large nijnifwr of others were pretentetl 
to l}iecon{;re^s, which were ofgre.il value and importance, and from 
which we shall hope to make cxlr.iclA hereafter. 



SOME WESTERN MUMMIES. 

Earlv in the present year a party of prospectors were searchinfc 
for pmioiis Tiietah ami old Spanish niiiiM in the wild refriona of 
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(eel in width : and when it was necessary to heat the tents, as in 
winter, open fire* in fnmi of ibem gave the Ijcst results. 

The following resolutions were adopted by the section of cH- 
maiology and demoKiaphy ; — 

" Kesohieit, That in the opinion of ihc section on medical climaiol- 
og)' and demography, of ihe Ninth Ititematloiul Me<lical Congress, 
asscmbicd in the city of Washington. ScpL j-io. 1S87, it is impor- 
tant there should be established in every country a national <k'pan- 
ment, bureau, or commission tor the record of vital statistics open a 
UDifoim basis, to include not only accurate returns of binhs and 
deaths, but tljc results ttf collective investigation by government 
ofticials, of facts bearing upon Ihe natural history of diseaw as 
manifested among men. vromen, and children separately. eBpccially 
with regard to climatic iind other di.scnvcrable causcii of the sev- 
eral forms of disease, — race, occupation, and residence being in- 
cluded, — that necexsary preventive measures may be determined 
and enforced for the preservation of the public health," 

Dr. Dcnison of Colorado read a paper on the preferable climate 
for phihias. illustrated copiously with maps and i.ibies. He be- 
lieve* that clim.ite i.s lo be preferred for the greater number of con- 
sumptives in the United Stales which Is between fifteen hundred 
feet elevation in the North in winter, and ten thousand feet in the 
South m summer. 

Dr. Day of Louisiana presented a report wliich was the result of 
an inquiry into the facts relating to the eftc<.'ts of overflow of the 
MisMsslppi River, and based on communications from five hundred 
physiciaiiB of the South. His deductions arc, 1 1 ) that overflows arc 
injurious lo the public health ; {1) that their evil effects u|Hin health 
are lessened or entirely aniagontted by good natural or artlAeial 
drainage, And by copious showers of rain occurring during the period 
of subsidence of the waters; (3) ihai rice-culturc is inimical to 
health only by reason of the improper and unsanitary manner of its 
cultivation. 

Dr. Semniola of Naples delivered an address on baclcriolc^ 
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Ariiona and New Mexico. They hap<pened to win the confidence- 
of an Indian chief by curing his sick daughter, who had been given 
up by Ihe medicine-man : and he offered to sho^v tlieni awonderful 
cave, where it was supposed that gold bars and immense riches 
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were hidden. But ih« cave was sealed up with adobe cement, and 
the Itidians had never attempled to open it. The situation of thia 
cave, which ihr minrrs at once turned to visit, is described as being 
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on the west side of the cahon of the Gila River, near the bend where 
it flows westward into Ariiona. On opening the cave, they found 
a number of hunian hodiet. 

After this discovcn-. ihcy proceeded more cautiously. The cave 
was found 10 be a natural sepulchre, nnl fashioned by the ha.nds of 
tnan, nboul twenty-five feet in diameter, and covered with a pe^uUar 
dn'dtist. Ailing its irregular sides and roof, not a trace of any 
pictogtaphs could be found: but near the entrance one body, and 
at the far end four othere. were discovct^d, and all in a wonder- 
ful Slate of preservation. The bodie* were wmppcil in clolHs of 
peculiar wo(k»ian>hip. some rich in texture. 

The shrouds enveloping the bodies crumbled to dust allhe slight- 
est touch. B9 would a piece o( burned linen or pap«r ; and only 
three »ainple:i were •laved. — one a cuarsc cloth, a sort of cordage : 
another ^iiniLtr but finer : and the third of a finer thread ledune. 

After carefully searching the cavern, and having fully satisfied 
themselves that its richness was all a supet^iitioua tcKcnd. the 
ndners prepnre<1 to i>>nvr)' the rnumtTiitied remains to civilisation. 
Much difficulty and many hardships were encountered during this 
undertaking. Tlic Indians of that district have the greaicsi super- 
stitious veneration for the bur\ing-p laces of the prehistoric races. 
am<>unting in «omc canrs to actual worship ; looking upon the dead 
bodies as departed gods, so do ihev reverence the mounds and 
niins in that locality. The Indians, therefore, protested ag.iinst the 
removal o( ihe remains : and it was only through diplomacy, bribe- 
ry, and strategy that we have Ihc bo<ties here to-tlay. 

A careful examination of these remains leaves no doubt as to 
their genuineness. They art desiccated human bodies, wonderf ally 
well preserved when we consider their probable age and the fact 
tbat 1 do not find any trace of any embalming process having been 
used. They are consequently nothing like the Egyptian mummies. 
The viscera, brain, and c*erj' thing is in its proper or normal an- 
atomical |x»iiion. E«n the sexes can readily he ilistinguishrd. 
The skin is like dried leather or thick parchment. The hair is well 



preserved on the heads and on the e)-ebrows of Fig. 1, and on 
the pubcs. The teeth, naib. cartitagca of the cars and nose, are in 
good condition, and the nipples and mamm.v in Fig. 4. 

It is bately possible that the burying-shrouds may have been im- 
jifcgnated with M>me proervative chemicals or herbs, although 
li.iiilly prulKiblc. %'« these cloths crumbled to dust on exposure. 
I'he only reasonable explanation is. that the hot drj' air of this 
region aliiorfccd all the inotsturc in the budies, and literally dried 
them up. skin, muscles, and viscera. The Indians on this coast 
dry their buffalo .-tnd hear meat in a similar manner in the sum- 
mer for food in the winter, 

P'ig. I ivprescnts the 6rst body, found silting in the stinKUtitude 
at Ihc entrance of the family sepulchre, face towards the east. It 
is a male body, and the giant of the whole group. His stature is 
the laigeift, and will measure Arc feet six or seven. The frame is 
well pToportioiKd. The ^in has a dirty grayish .-ippearance. jwrch- 
mcnt-like to the touch, and closely adherent to the Imnes. He has 
a laxurioua growth of black and rather coarse hair. The c)'cbrows 
are jct-bbck. and sItJT like bristles. Ver>' few hairs can be dis- 
covered on the face. The forehead is well developed : head ineas* 
uics twenty and one<haU inches in circumlcrcncc. The hands and 
fttt arc shaiirly. The dark lines circumscribing the extremities in 
this an«l the following figures are cords, with which ihej' arc re- 
tained in their original positions, and bound to the coses in whkh 
they arc packed. 

Fig. 2 shows the mortal rvmain^ of an elder male, not quite as 
tall, nor with as large a (raine. measuring about five feet three. He 
was found ^tiing in his present |X)sture between the otlicr two 
(>odics. at the far end i)f the cave. The teeth are well p»esen'cd, 
and the tongue is like a rtncd pieee of bark. The cloth surround- 
ing hb extremities is a heavy fabric, ihroi^h which b woven .1 
yellowish tliread. The small i>iece of cloth adherent to the tibio- 
femoral articulation is the only part of the finer shrouds that was 
saved. 

f'K- 3 portrays the nwthcr and the child (.1 little giti almut four 
years of age). The babe was found as depicted, nestled closely 10 
its mother's breast. Thb group attracts much allenikm. They 
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ar« the best preser^-ed bodies in the whole group. The large figure' 
is that of a woman about five feet I.1II, am.ill hands .ind feet, and 
wcU-ptoponioncil features. The child is well formed, has evidently 
w.^lkcd. and reached about four years. Coarsely woven fabric 
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shrouds ihe 1<iwcr limhs o( the mother. It is of the same general 
ch»^»acrisll^^ as ihai covering ihc bwly in Fig. 1. 

Fig. 4 represents (he body of a younger woman, although le«« 
perfectly preserved. She has small dchcale (ealures, very small 
h-indit and leet. anil the inMcp is highly arched. On part of the 
head is found long, tine black-brown hair. It comes off re^ily. 
hall of it having already (alien out. From the appearance of (he 
iTutmmx .iml nipples. 1 should say she had Iwrn children. The 
pelvis is large and well formed. 

The craniiil. throacic. abdominal, and pelvic viscera have not 
been disturbed in any case. No violence hji-* caused death; and 
why these five remains of ancient civiliiiiion should have been 
placed »ide by side in a »tone sarcophagus, five thousand fftet up in 
a cave, must remain a mnitcr o( speculation for Ihc present. Per- 
haps they all belonffed to one family, —father, mother, ind child. 
with husband and daughter or son and wife. 

The heads are well shaitcd. The mcaaurcinaita of ihcir skulls 
would place them among the nie8<xeplialic, or intermediate be- 
tween Ihe dolicho- and brachy-ccphalic. The face is oval, high 
chcek-bf)nc5. long eye» sloping outwards. Ihc fleshy lips and nose 
rather Hat and wide, tn my judgment, these are bodies belonging 
to a period not less than four or five hundred years ago. The 
owner of these bodies. Mr, Joel Docking of San Francisco, is going 
to place them in one o( the large museums of the world. 

WiK-ii-rm- AxiiicitsON, M.D. 



EXI'LOR.ATION AND TRAVEL. 
New Guinea. 

SiKCE the Germans h.ivc taken possession of the eastern part of 
the north coast of New Guinea, and the isbnd ha& been divided by 
treaties among the Dutch. Enghsh. and Germans, cxplonttions arc 
carried on ver>- i-qjorously. It is only a few ye.irs since d'Albertis 
di&covered the up^ier part of the Fly River, and thus was the first 
to enter the interior of the large island ftir a considerable distance. 
Since that time English missionaries have been very active in the 
exploration of the south co-tst. Of prime importance is the work 
of Rev. f. Chalmen.. who Vnows the natives probably better than 
any other while man. His remarks on the diiiiriliiition of a tight 
and a dark colored |)opula()on of Ncvt- Guinea, the former of whom 
he coii<iider^ Malayans, the laitct Ptipuans, arc of great Interest. 
He Mates that the former, on their migration from the north-west, 
located between (he Papuan aborigine* (Proc. Hffy. Gecgr. Hee., 

1887). 

The Australian colonies lake a particular interest in the explora- 
tion of the island, as they are watching with jealousy the attempts 
of the French and Germans to gain a foothold in the pacific Ocean. 
Since the close of 1885 they have equipiKd uveral expeditions, but 
so far Ihey have not been vay successful. In 1885 Ihe small 
steamer * Bonito ' was sent out to explore the high mountain-ranges 
in which the Fly River has its source: but this attempt failed, as 
Ihe steamer was in the hands of an unskilled captain. The only 
gci^igritphicai result was the exploration of a small thhul.iry u( (he 
Fly River, though the cost of this expedition was <ihuut eighteen 
thousand dolk-trs. 

In 1S86 (he well-known traveller H. O. Forbes set nut to explore the 
Owen Stanley Miiuntains in Ihc south-eastern part ot New Guinea; 
but unfonunaleiy he arrived on Ihe island in the rainy season, when 
travelling is iiitp<)ssiblc. and later on he had to give up his tutenlioit 
on account of lack of means. The project has, however, been taketi 
up again, and Mr. Vugan. the curator of the Auckland Museum, 
and Mr. Cutbbcitson, arc about to start on a journey from the south 
coast to Huon Bay. 

fleiifle* the.vc aitrmptK. which have so far had no important re- 
sults, a great ntimbcr of succcsiifut cxplorattann have been carried 
out. The Deutsihe Koianialuifmi^ reports that a jirivale expedi- 
tion was sent by a Sydney house to the CiuK of Ra]>ua. The steamer 
■ Victory ' reached Aird Kiver at the northern pxtrtmity of the Gulf 
on March 31, 1S87. and .isccndcd the river (or eighty miles. Its 
delta IS verj extensive, and was partly explored by the steamer. 
The river w.i* called Douglas River. The ' Victory ' returned and 
disco^'crcd another large river near Bald Head. It received the 
rame of Jubilee River, and was found navigate for one hundred and 



ten miles. Ex-ct at this point it was three hundred yards wide and 
from iwo to five fathoms deep. Unfonunatcly no map of ihb sur- 
vey h.is been published so far, and therefore these discoveries 
could not be inserted in our sketch-map. 

New discoveries in the region of Itaxlcr River were made by ), 
Strachan, who explored pan of the river-branches forming the dcha 
of Fly and Baxter Rivers, The same traveller has been exploring 
the southern coast of Dutch New Guinea, and reports the discovery 
of a narrow ch.innel leading from McClurc Gulf to Geelvtnk Bay; 
but Mr. W'ichmann remarks justly in Petirmann's MiilnluHgtn, 
thai the correctness of this discovery must be doubled, as A. B, 
Meyer, who IravcUetl ovrr the isthmus, states expressly tlwt there 
is no connection between the hays. 

The besi sun-cj-s made in New Guinea during the last years are 
those of the officers of the New Guinea Company and of Gennan 
men-of-war visiting ihene coasts. In these pans of our map will be 
found the most important and most extensive alterations, as eom- 
jiared to Icirmcr maps. The coast from Humboldt Bay to the 
southern Ixiundary has been tesurveyed for the greater (lart, and 
the results have been published by the New Guinea Company (in 
Nathrichtm Hirer Kaiier H'i/Ae/tfu-Lanii). From these publica- 
tions we have taken (lie course of Augusta River and the coast- 
line. South of Cape della Torre another river was discos'ered 
which was called Ottilic Kivcr. but it could not be followed to any 
diiitancc on account of Its shallowness : it carries a great vol- 
ume of water, and may be ascended by a sie.imer of three or four 
feci gauge. The course of these rivers shows that the high part of 
New Guinea is formed by a narrow range of mountains which be- 
gins .11 Geelvirk Bay and continues throughout (he island to its 
south-eastern point. The banks of the rivers arc inhabited by 
natives, large villages being found on their upirer jiarts. It will be 
of great interest to learn where the Urge river emptying Itself at 
I'oint D'Unille has its source. So far, the rivers have been the only 
means of penetrating into the interior, for the vegetation is so dense 
that ii prevents extensive journeys. The map shows that the out- 
lines of many islands are stil! unknown, and we must add that the 
positions of the small islands and reefs are uncertain. 

A great difTiculty in all enterprises on New <;uinea is occasioned by 
the hostility of the natives. In some pans the English missionaries 
have succeeded in gninirg tbeir confidence, particularly by the help 
of Polynesian teachers, but generally the natives are distrustful and 
aggressive. The same is true in New Ireland and New Hrilain ; 
but it is hopctl that in course of time better relations will be estab- 
Ibhed. Recently natives o( New (Guinea and New Britain have be- 
gun to work on the plantations of the companies. The climate of 
the iiilaml is in most parts unhealthy, particulariy in the swampy 
alluvial districts, which arc ver^' fertile. It may be, however, that 
it will beciiine mnrc healthful when the wood* are cleiired and the 
swamps drained, as was tlic case in northern (^^ettruiland. 



ETHNOLOGY. 
Mound-Exploration. 

The second bulletin of the Bureau of Ethnology is a statement 
by Mr. Cyrus Thomas, who it in charge of the archsological di- 
nsion of the bureau, on the methods adopted (or carrying on 
monnd-cxploralion, and on the present state of the work of the 
divi.tion. His method of invest ig.iiion is to mark out the several 
archa^logical districts by searching for typical forms of rcmairu in 
the different parts of the country. For the present the field ot r«> 
searches is limited to the district east of the Rocky Mountains. 
Three north and suulh lines were worked : the first and principal 
one. the immediate VTilley of the Mii«si»sippi from VVitconsin south- 
ward : the second, from Ohio southward through Kentucky to Mis- 
sissippi ; and the third, in the valley of eastern Tennessee and 
western North Carolina, thence southwiiiil through Georgia and 
Alabama in Kliirid.o. Sections which had l«:en somcwhjt carefully 
worked over were generally passed by. The spccinicns found by 
the exploring parties are handed over to the Xational Museum. 

Among the results so f.ir obtained, the most iniport.int ones are 
mentioned in the bulletin. The links discovered directly connecting' 
the Indians and mound -builders arc so numerous and well csiablishcd 
that there should be no longer any hesitancy in accepting the theory 
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(hat lh« iwo are one and the same people ; that a great number of 
these ancient monuments were built at the lime or the dUcovery of 
America by the Europeans and subsequent to it ; and that the 
aichxotogical districts, as deternDlned by the Investigations of the 
mounds and other ancient u-arkt and remains, conform, to a cer- 
tain extent, to the localities of the iribcs or groups of LOgnatc In- 
dian tribes at the lime of the discover)'. Conclusions on early mi- 
grations of Indian tribes can only be dravm to a limited extent. 
The publication of the general report, which may be expected 
within a few years, will contain the maierial from which these iin- 
ponant conclusions have been drawn. 

Indian Basketry. — Theannual report of the National Museum 
for 18^)4 conlains several inlerestinjf clhitological pajxrs. I'mf. O. T. 
Mason i;ivcs a sketch ol the basketry of North American aborigines, 
which 'w amply illutiiratrd with drawings of spcdmcns and en- 
larged portions of the baskci-work, in order to illustrate exactly the 
manner of wcavini;. Mason discusses the methods irk use all along 
the coast of Mesierti Anverici from the Arctic Ocean to California, 
in the interior, and among the tribes of the Atlaniie coast, and dis> 
tioguishes three types of basketry, which be calls the twined, the 
coiled, and the woven ones. The first is most frefjucntly found on 
the nonh-west coast. Coiled basket.work is almost exclusively 
used by the northern Tinnc and by the .\pachc, while miiny tribes 
apply all methods of manufacture. A great difficulty in dctcnniii- 
ing the areas of characteristic forms is encountered through the de- 
ficiency of the methods of many collectors, and the (ragmentarj' 
state o( collections ; many s|iecimens which are seemingly charac- 
lerKtic of one tribe having in rcjliiy a far wider distribution. whUe 
Other chiir»ci eristic types arc v^Tinting in the collections. 

Or THK Eskimos. — There are twoother papers of the same charac- 
ter in the National Museum report for 18&4. — one by the same Author, 
on Eskimo throwing-siicks: and one by Mr. John Murdach.ont)owsof 
the western Eskimo. The standpoint from which these subjects have 
been treated is the same .is the one indicaterl above. A list of the 
specimens upon which these studies arciounderi, such as is attached 
lo Professor Mason's paper.ougbi not tobe omitted In publications of 
this kmd, and the (net that it is w.tnling dctr^tcts somewhat from the 
value of Mr, Murdoch's interesting paper. It i.s necrssar)' for the 
reader to know how many specimens ol e:ich locality were Mudied 
in order to form a judgment as to how far the dificrenee in form 
may be typical or accidental. 

A Myth or the Okin-acrv Ikoians, — Mr. A. S. Cttschet 
publishes an imcrcsiing myth of the Oklnagcn Indians in the 
Globus. He relates how the animals ctimtied on a chain of arrows 
to heaven tn order to obtain the lite. The bird Tskan made a 
strong bow of the rib of an elk which he killed by eating its heart. 
Then he killed the coyote with his arrowi, bui the latier was re- 
vived by the fox. Then he shot one arrow into the sky. The nent 
airow he shot stuck in the end o( the first one. Thus he continued 
until a chain was formed reaching from heaven to earth. All ani- 
mals cUmbed up this chain, and the beaver obtained the (ire. An 
analysis of this interesting legend shoA\-s that its elements are found 
among a great number of tribes of Sellsh lineage and among 
their neighbors, but it seems that the mjih of ihc ascent to heaven 
is characteristic of Sclish m^ihology. Gatschcl tries 10 interpret 
this legend, and thinks the bird Tskan represents the moon, the 
coy»U the sun ; but this seems improbable, as the myth w ex- 
tremely coin]}licatcd, and is probably dciii'cd from a great number 
of sources. It is desirable that the mythology- of the n.itjve tribes 
of tlie upper Columbia should be collected systematically, for the 
analysis of tradition is one of the most important methods of study- 
ing the history of tlic native iuce« .ind the psycholog)' of nations. 

BOOK -REVIEWS. 

Synopih o/tAe f-'torao/ tkt Laramit Group. (Extract from the 

Sixth Annual Report of the U. S, Geol. Sur\'.) By LESTER 

F. Wabi>. Washington, Government, 4°. 

This •c)-nopsi:i i.^ published in advance of the completion of the 

author's great monograph on the Laramie flora, ami is a timely 

and important contribution to our knowledge ol the lhous:inds of 

feet of debatable strata between the Cretaceous and Tcniar>'. The 

literature of the Laramie group is already large and widely scattered. 



and Mr. Ward has conferred a boon upon fulun students of this 
formation l>y his clear and comprehensive review ol previous re- 
searches and opinions. 

The Laramie group is described as an extensive, brackish- water 
deposit, situated on both side* of the Rocky Mountains, and ex- 
tending from Mexico fiirmto the British North American territory, 
having a breadth of hundreds of miles, and representing some 4jOOO 
feel in thickness of strata. When this deposit was made, an im- 
mense inland sea must have existed, whose waters oceupled the 
territOT)' now covered by the Rocky Mountains. These waters 
vtttt partially cut off from (he ocvan by intervening land areas, 
through which, however, one or more outlets existed, communicat- 
ing with the open sea at that time occupying Ihc territory- of the 
Lower Mississippi and Lower Rio Grande valleys. That this 
great inland sea spread over (his entire tcrritor)-, is not at all dis- 
provctl by the absence of Laramie strata from large parts of it. 
since these parts are situated, in most cases, in mountainous regions 
where the upper strata might be expected to have been generally 
eroded aw.iy. 

This Laramie sea existed during an immense period of time, and 
was finally but very gradually drained by the elevaiion of its bcO, 
tlirough nearly the middle of which, longitudinally, the Rocky 
Mouniains ami Black Hills now run. The exceeding slowness oif 
this event is shown by the Fact, so clearly brought out by Dr .White. 
tl^at (he ntarine fonns vi the Fox Hills strata, as they gradually 
found lhcm^elvcs surrnunded by a lc» and less saline medium 
on the rising of Ihc intervening land area, had time 10 become 
transformed and adapted to brackish-water existence, whik these 
ncw-fornietl braekish-watcr species, when the sea at length bec;une 
;i chain of fresh-water lakes, had lime again to lake on the diarac- 
tcrs necessary to fresh-water life. 

Dr. While rccugniies (he fact that the upheaval of tlic strata that 
fomied Ihe liottom of this sea took place, not in one uniform pro- 
cess of elevation, but in a prolonged series of rhythmic fluctuaUons 
of levcL whose algebraic sum constituted at length a mountain up- 
hfi. Bui the numerous coal*seams, one .ibove .inothef. that chara^ 
teriie the greater part of these beds, and equally the successive de- 
posits of vegetable remains at different horiioiiA. speak even more 
elo*|uenily than uny animal remains can. of the oscillatory history of 
the bed of this sheet of water. 

There may have been, and doubtless were, many islands scattered 
aver the .surface of this sea in Laramie time, and the evidence gen- 
erally warriinitt us in :i5^uruing that a low, level country surrounded 
the sea, with maishy and swampy tracts. The blands and shores 
were heavily wooded with timber that can be as certainly known in 
its general character as we can know the timber of our present 
forests. But thai for the greater part of the Laramie period ihcre 
also existed at no great distance a targe amount of elevated land, 
there can be no doubt. The deposits are chiefly siliceous in the 
southern districts, and argillaceous in the northern, but the nature 
of their deposition points unmistakably to the cxistetKe of large and 
turbulent rivers, th.it fell into the quiet sea and brought down from 
areas ol rapid erosion immense c|uantiiics of sill corresponding lo 
the nature of the country over which they flowed in ihcir course. 
Where these elevated sources of this abundant detritus were lo- 
cated is one of the great problems for the present and future geolo- 
gists to work out. 

The author points out that the apparent impo.wibility of referring 
the L.aramie group to either the Cretaceous or the Tertiary is not 
the fault of the investigators, hut of the facts ; for the real disagree- 
ment Is in the organic forms and the nature of the deposits, so that 
omniscience itself could never h.irmoiiirc them with the forms and 
deposits of other parts of the world : in other words, the Laramie 
fauna and flora have been developed under physical conditions so 
nearly unique that it is extremely improbable that they obtained 
elsewhere on the globe at the same lime. And even supposing 
such a coincidence possible, il the Laramie invenebrate forms are 
the modified descendants of .-intecedent marine forms, there is no 
probability that the conditions at any other point on the earth's sur- 
face could be so nearly identical with those obtaining there, ihat 
precisely the same modifications would take place to adapt the 
marine forms to the bnckbh-water habitat. The chances are there- 
fore infinity to one against the existence of other beds that shall 
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contain an invertebnle fauna identical «nth th^t of ihe Laramie 

gltMlp. 

With regnrd to vrnelir^lc Twniiins. iKis objection <lo« no( apply: 
and, coiild ih«y be made to himioniie wtlh thenvselvet. ih«y might, 
perhaps, be irusicil to sonic extent as indices ol s>-nchn3nism in 
widely ie)MTa(td lucalitlM. But, as shown by Cope, they do not 
thu» agree, for ih<^ I^irAinie forms inrltirie genera that are n> 
ganlcd as ehar;ic(eri.stic of Cretaceous, and others that arc regarded 
as characteristic of Terttari' Mrata. This should surprise no one- 
The law that has heen i»tA <lown by pnleontologi«t5. that the same 
epochs in geologic lime produced the same living forms, is conlrirj- 
to the now well-established principles of geographical dlstribuliun. 
according to which the earth b subdivided into a large number of 
fauaal anas more or lc:is clearly marked oB one froin another. 

The iicruliiirity of this principle, which Is of most importance to 
paleonloEogy. is that these lerritorial subdivisions represmt faunas 
not merely different from one another, but showing diflercnt de- 
. grces of hiologic development as deTclopmml is suppotcd to have 
^gone on in the animal kingdom. Everj- one knoM-s thai the fauna 
of Austrnlta belongs to an undcvclope^l type, b«ins marsupial in 
aspect so far as its ninmniahi are amccrneil. The \y\n:i of South 
F America are lower than thnse of North America, and the laiier 
lower than those of Asia and Europe. If all the pre^nt faunas of 
tile globe were buried under its soil, it is clear that it would not only 
be impiMsiblc to harmonUe the depoMtf of different continents, but 
[hat the inference now freely drawn by paleontologists, that the 
less developed forms dcnionsiraic iheir cuisteoce at earlier epochs, 
would lead to grave mistakes and be generally false. New Zealand 
to now in its age of bird*., while the Cnlapngns Islands are still in 
that of reptiles, or the mcsoiotc age. 

The difficutiies in the way of geological s\Tichronlsm arising 
from the geographical distnhuiion of organisms are not lessened 
when we pass from the vertebrate fauna to the flora of the Lara* 
mie group ; for. taking the present flora of the globe as a criic- 
non.we find that the geographical distribution of plants is nwre un- 
wcn than that of animals. Floral realms arc more numerous anil 
distinct than faunal tcaims; and the more serious obiiacle. ihai 
some areas furnish types representing less developed floras than 
others, exists here, as in the case of animals. The protcaceous and 
myriaceous flora of Australia may be regarded as rudely corre- 
sponding to its marsupial fauna. Hence, alihougli the vegetable 
fossils of the Laramie group are specially remarlcible for their 
great abundance and variety, Mr. Ward concedes that the age of 
the Lammie group cannot be proved b>- its flora alone. 

The more particular comparison and discussion of the Upper 
Cretaceous or Seiionian, Laramie, and Eocene floras Is introduced 
by a table covering 73 pages, and giving the geographical and 
stratigraphical ilistributioo of eYer>' authentic species from these 
formaliuns. The discussion concludes with the statement that the 
Laramie flora as closely resembles the Scnonian flora as it does 
either the Eocene or the Miocene flora. But this does not neces- 
sarily prove either the Cretaceous age ol the Laramie group or its 
simultaneous deposit with any of the L'pper Cretaceous hetls. The 
laws of variation and geographical distribulion forbid us 10 make 
any such sweeping deductions. With regard to the first point, il is 
whutly immaterial vthethcr we call the Laramie Cretaceous or 
TcTliar}-. so long as we correctly understand Its relations to the 
beds below and ahove it. We know that the strata immediately 
beneath are recognized Upper Cretaceous, and vc equally know 
that the strata above arc recognized Lower Tertiary-, Whether this 
great iniennediaie deposit be known as Cretaceous or Tertiary is 
tiherefore itierely a question of a natnc, and its decisiun one way or 
another cannot advance our knowLedgr in the leiiol. 

The synopsis concludes with notes on Lhe \anuus localities where 
Ihe Laramie plants were collected, and 3; double plate*, with 139 
6gurts. 

T/fitt */ lA^ Laramu Fl^a. (U.S. Ceol. Sun*., Bull. No. 37.) 
By LssiKK F. \Vari>. Washington, Goi-cmment. 8'. 
This rather bulky bulletin is supplcmcniar)- to the preceding 
synopsis. The 139 figures are reproduced on 57 octavo plates, 
and are accompanied by critical comments, and descriptions of the 
new genera and species. 



NOTES AND NEWS. 

OK Tuesday the aoih, in the piesettce of the secretary of the 
nav)-, the rutval committee o( the Mouse of Rqtrrscn tat ires, and 
many represenialives of the army and navy of this and Other 
countries, an exhibition was given in New York Bay ol the dcstruc- 
live capabiliiics of the Zalint^i pneumatic dynamite gun. The 
results of the tests made at the time prove conclusively, that, wit 
the present exjierimental and necessarilv imperfect gun. a shell cc 
taining fifty-live pounds of exptosi^'c gelaiiive may be thrown wil 
accuracy a distance of one mite, and exploded at the proper' 
moment for producing Ihe manmum of destructive effect. The 
target used was the tvro-masicd schooner ' SiUiman,' eighty tons' 
burden, laic of the United States Coasl Sur>'ey, but recently con- 
deniTied, and reserved to be usetl in loqicdo experimenting. She 
WAS anchored 1,98a yards from Fort Lafayette, where the gun was 
stationed. After two irial-shols with blank cartridges, a loadc 
shell was Itreil. which htruck the water a lew yards short of tha'J 
target. The explosion threw .-1 column of w.tier nearly a htmdred 
feci into the air, iind the concussion jancd the vessel so that the 
mainmast was broken o4T a few feet above the deck. The ncti shot 
struck the vesiiel at or below the waier-hne, with an instantaneously 
dcstructiw result. The schooner was lifted up. fairly tovn apart 
amidships, and the raib were under water in less than tUny 
seconds, only the foremast and its standing rigging being left in 
view. All around this floated small fragment* of the schooner. In 
each of these instances the gelatine was exploded by (vercussion in 
this way : a small electric batter>- was afhxed to the side, lite unlyj 
thing lacking to start its operation being moisture. A thin piect' 
of blotting-paper kept this out. When the shell was immersed, 
the moisture admitted generated sufficient electricity tultreade- 
toftator of fulminate of mercury, which exploded the gelatine. 

— R. Nahrwoldt has made ascriesof experiments on the gradui 
loss of electricity of electrified bodicso^"'""*'. Ruiutsc/iaii.n. No. il\. 
In an essay published in 1878 the author proved that the dbcharge 
takes place by means ol the particles of dust suspended In the air. 
ThciC are electrified and then reiwlled from the electrifying body.^ 
The result ol these expenments led Lodge and \'on OUermayer 
their method of clearing rooms from smoke. Later on, il was showii| 
that a wire of plalina made red-hot by electricity electrified the siUT^ 
rounding .lir. although It was almost free of dust. For this 
Nahrwoklt rc^cumcd his experiments. He found that electricity wafll 
discharged through a point only in dusty air. Me made his czpcri- 
menls in an air-tight glass shade the sides of which were covered 
with a thin layer of glycerine. After the dust was precipitated on 
the sides of the glass through the action of the electricity, the dis- 
charge was very slight. As soon as a wire of platina was elect 
fied, and became red-hot, electricity was again discharged throu^ ' 
the point. Nahrwoldt concluded that tliis was due to particles fly* 
uig from the red-hot wire. This conclusion was proved to be cor- 
rect by the occurrence of platina in the <le)»isiu on the sides, and by 
the loss of weight of the wire. These experiments led him to the 
conclusion that air Irec of dust cannot be cIccLcilied statically. 

— We learn that the pecuniary loss attending the publication of 
the Z^tigiseiitT Jahrtibeviekt has been so great as to make it 
nc«essary henceforth to restrict the scope of the work. Systematica] 
and faunislics arc la be excluded. 'V\\t /ahreii^rukt is published 
under the able ediKnial supervision of Pr. Paul Mayer of the Naples 
Zoological Station, and has now reached its eighth year. Four 
hean- volumes h.-tvc hitherto been issued each year, giving accurate 
and comprehensive summaries of all the roAlogical work done dur- 
ing the year under review. The /akrft^richt is one of Ihe most 
difficult, most expensive anil at the same time most valuable,! 
zoological serials ever undertaken. About ihiny reporters iRe/rr*K 
4nl4n), distributed among diHcrcnl countries, have been employed 
in collecting, summariiing. and arranging this vast work. Thetadc 
has been faithfully ami most thoroughly accomplished, and we 
most earnestly hope that the number of subscribers may be at once 
increased to an extent that will insure its continuance on the sar 
broad plan that has hitherto been followed. 'X'h'e Jakrabtri<ht 
has become oat vade-mtcum ,- and we can but regard it as a 
ous misfortune to have its scope narrowed. Are earnest zobloglstt ' 
in this counit)' willing to see such a work as thb inicrruptcd for 
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want of proper support ? There are probably not more than Kalf a 
dozen subscribers in ihis whole country. Let those who appreciate 
the importance of the work encourage it by givio]; it a place in ihctr 
private libraries. 

LETTERS TO THE EDITOR. 

t»tmmmto/^at,r.CB,/or ftttnt frtmHif «n r«9r4 ir/i/ frelimiiuuy lUiitn a/ 
t^fir imvtttitnltmi. Twrnlf tefin <•/ lAt uumltr nml^imut ku crmmiimitiitlm 
^»iU t* /»r»itknl /rn l» ^mf t*'rtif*it4tn$ r» rtfuiif. 

TAttJlle^vUtht^itJItfuUitX amf furriH anmmami milk Ik* t\»r*iltr ^ 
tktjnrnul. 

Ctrrtipniiimti art Tt^miiUd t« 6t tt Aril/ ai fvuiUt- TAt turitn'' namt il 
In aiieatft rtfmi't4 *i f^ai/ii/ £ecai /allk. 

Romantic Love and Pcraonai Beoutj. 

YOUK reviewer has pointcil out lh.t[ the lij^ht nnd l^rppnitt char, 
ocicr of Mr. Flnck's style prevents his book from being taken as a 
serious contribution to science. He has neglected to show that 
the unintcrmitiing vulgarity of its lone will cause it to have an ex- 
ceedingly vicious effect upon society, if it should chance to have 
any effect at all. Romantic love is one of the («w thoroughly 
beautiful and elevated things that cixilLtsiion has yet produced. It 
is such a means of rctining and subduing the brute in man, and of 
bringing him a little ncar« to the angcis. as it no other emotion 
which he has yet developed. When n young man and a maiden 
arc in love, ihey walk in a very heaven, not of happiness only, but 
of delicacy anil jiurily. The poets and the worthy novelists have 
invested the subject with a warm glow of high feeling and noble 
aspiration, and even the unworthy novelists iiave not dared to 
drag it wholly in the dust. It has been reserved for a Mr. Finck 
to write of it in a tone which Is not ecjualled by the commonest 
Emd most vulgar of the daily newspapers. It is incomprehensible 
that a book which is offered to decent people to read should con- 
tain such n sentence 3.4 thiii. to lake an instance at random : " Has 
Mr. Spencer ever kissed a girl ? " Romantic love it a precious 
possession which the race has been slow lo gain. It is possiWc 
that it is like a delicate flower, which canniit be handled by the 
botanist without losing its beauty anil its fragiancc. At alt events, 
it is oJ immense imporiancc, if il is to become the subject of 
scientific investigation, that it should not be xtilgariied and cheap- 
ened at the very beginning by such a maimer of writing as this. 

Mr, Finck's l)Oi)k contains a number of very clever explanations 
of minor points in biologj- and psychology. His main theses are 
not new ; and, as Mr. Conn has pointed out, it is premarital court- 
ship, and not lo\c, that he has shown, or thai can be shown, to be 
xay modem. His explanations, while they are extremely ingenious, 
ahA'ays need to he carefully examined, and are seldom fortified by 
his reasons. His conception of how delicate a task it is to establish 
a relation of cause and effect may be gathered from the following 
pass.ige: "Large numbers of tourists in Swiiierland constantly 
sufier from headache, simply because they fail to have the head at 
night in the centre of the room, where it ought to be. because the 
air circulate* more freely there than near the walls.'* His literary 
style is on no higher level than his tasle and his logic. He speaks 
of "'a blue-blooded youth and a ditto maiden." and of " knocking 
the bottom out of the theory of Alison, Jeffrey and Co." So utterly 
r^ardlcss is he of the common decencies of language, that it is 
impossible to attribute it to the proof-reader when we And him 
saying that one thing is the " very antipode " of another. 

The second piirt of Mr. Finck's book is, if possible, worse than 
the first. His ideal of beauty is as poor and mean as his ideal of 
romantic lo^'e. That kind of beauty which can be heightened by 
pomades and powders for the complexion, and hy surgical appli- 
ances for straightcningnoscs. is not the kind which our descendants 
will strive to perpetuate. There is something peculiarly gross and 
offensive about all such topics to a right-minded person : and to 
fine) them diitcussed in fullest detail in a book which is espcctcd 
to influence scientittc oinntcin on a subject of profound im- 
ponance, is certainly one of the most curious freaks that a non- 
insane maker of a book has yet been guilty of. Mr. Finck 
pretends to lie an admirer of expression as well as of mere animal 
beauty. Hut a line and noble expression is absolutely incompatible 



with such absorption in the details of the toilet as he recommends. 
It is tmpiwsible lor a girl to practise 'making eyes' before her 
looking-glass, as he urges her ic do, without showing the marks of 
that vacancy and insipidity by which "the faces of many fair 
women are utterly spotted and rendered valueless." He quotes 
Ihis other fine passage from Ku«kin : " There is not any vinue the 
exercise of which even monienUrily will not impress a new fairness 
upon the features : " but he is of too insensitive a tibrc to know thai 
there is also not any vanity or vice that will not in time ruthlessly 
destroy whatever is admirable in the face of man or woman. H. 

[We think our readers will find the above letter interesting as 
containing ihc strongly expressed virws of a tvoman belonging to 
that class which belie\'e they have discovered worthy substitutes 
lor some of the attractions which have proved successful hitherto in 
bringing into existence this much-discussed romimtic love. — Ed,] 



Grindelta squarrosa. 

A VERY interesting find was made here recently by one of the 
High School boys, wlio iR making botany a specialty. The 'find' 
consisted of several specimens of a composite plant unknown here 
before, bu: which has been decided by several competent authori> 
lies to be Grittdelia sguarrosa. a plant said by Coulter to occur 
" from the Saskatchewan to Texas, and westward to the Sierra 
Ncvadas." 

The ilircc or four specimens were found in a pasture, at some 
distance from the railroad. How they came there is the question 
which is puiiling those who have seen them, as their true home is 
said to be so far to the westward. I have heard that a few speci- 
mens were once found in Ottawa in this Slate, but cajinot vouch 
for the truth of the report. L. N. JUHSStiN. 

evaneioo, III., Sept. 14. 

The Term ' Topogtdphy,' 

The significance of the term 'topography' has undergone B 
rapid specialisation in modem scientific us.igc that is noteworthy 
as an intlicaiion of the increajied attention iiicideiil.xlly given to the 
study of physical geography. A conspicuous improvement in the 
methods of geographic teaching in Fngland has been commented 
on in recent numbers of Su'euif. and attributed to a growing recog- 
itition of the economic bearing of geographic facts. Mr. Keltie has 
shown that an entirely novel mctho<l of treatment, and a rapid ad- 
vance. h.ive resulted from this altcTcd attitude. There is. however, 
tacit admission, to which Mr. Davis calls alteniion {Stifiu*. i. 
No, 340), that the nature of the relations of ' physiography ' to 
human development is but I'agucly understoorl. and that progress 
ia at present retarded by uncertainty of aim. Mr. Davis effectively 
points out the difficulty ; that tor teaching-purposes there has not 
been sufficient imjuiry into the principles of geographic evolution, 
"for topographic (letelopnienl i.t the key to a real uiirierst.inding of 
the forms of Ihc land about us ; " that " physiography now is in a 
low portion." and " most immature " as a science in itself, Gen- 
eraliiation is as yet dilficuli, or of questionable pnafii : "attention 
should be directed instead to the minute morphology and syste- 
matic devclopmeni of individual lopogtapliic forms." Phy&iography 
must make the same order of advance that biology has tnadcout 
of the old natural history-, with its aimless catalogues of wonders, 
and study the " simpler type-forms carefully before attempting lo 
understand the complex associations of forms that make up a 
country or a coniineni." Mr. Keltic recogniies that it is "typical 
aspects of the earth's surface," not " extraordinary features," that 
will serve the purposes of the new geography; "'hMt," as Mr. 
Davis points out. " he docs not &3i,y where tve shall fmd a scieniUic 
and sufficient investigation of the forms that are chosen as 'typical 
aspects.' There is no such inve^ligniinn. The absence of any 
thorough and consistent physiographic terminology at once points 
out the immaturity of this study. , , , ■ The Sixth Annual Report 
of the Geological Survey.* just Issued, contains, for example, a 
number of illuMrations thai will be sciied upon when the proper 
text-book appears. The choice little woodcuts on p. 319, en- 
titled ■ Topographic Old Age ' and 'Topographic Youth,' are par- 
ticulatly good, but these terms will cert^nly be new to most 
readers." No " scientilie and lufHclent investigation " of the evolu- 
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lk>n of gccgraphic forms has been ailempted. and ihere is no 
"thorough and consisi^nt physiographic t«nilnolog>-;" but syste- 
matic incursions have been ma<lc into this Add by meteorolo^sts, 
by cn^necrs. nnd notably br American geologists. The geologist 
is not, for example, chemist also, because chemistr)- aids in geo- 
logic invesiijfation. but here, from n<cessity, the geologist is also 
ph^siognipher. The eltcct of this orderly work upon the siudy of 
physiography, though in the nature of clearing away outlying ob* 
Structions to adjoining interests, is seert in the scicntitic beginnings 
of a terminology that may tic asscinblol from the writmjfs ol Uil- 
bcri, Davis. Chamberlin. and oihert. 

The lerm ■ topography,' it would seem. has. within a few years, 
been appropriated as a general dcsienation for those superficial 
forms vrhich have recently received aiicntioii as both the product and 
the promise of so much in geologic evolution. The suneyor made 
little progress in hill-drawing until it was teen that many obscure 
geologic facts bore, in surface form, a typical expression that could 
be readily interpreted. As the director of the Geological Survey 
Mid recently, in his teiticnony before the 'Joint Commission' for 
the investigation of ihc scicntiAc bureaus of the government. " the 
most fundamental connection of geology is with topography, be- 
cause geolog>' has for its purpose, either direeily or remotely, the 
explanation of topography. , . . All the vigor and cnergj- which 
• are devoted 10 topography in modern limes arise from its g«)logic 
'rdations." To mcleorology, and to Ihc broatlcr problems of cn- 
^nccriog, surface shape, or surface shaping, also bore complex 
relations; to engineering It set examples: 10 meteorology it was 
a known quantity in an tnirieale problem; to geology it was the 
beginning and the end. There were recognised "a topography of 
the land and a topography of the sea." and, in each, diaraciehstic 
type-forms, both of erosion and ol deposilion, The type-forms of 
eroflon were seen to vary with thv nature and grouping of mate- 
rials, so that each class of rocks had Its own distinctive topographic 
expression. The recognition of a ■ topography ' of coal, and of the 
allied natural products, in the mining regions of fcnnsylvania, is of 
acknowledged economic importance : and glacial history is traced 
more successfully through its splendid topographic record than 
through the composition characteristics of its drift. 

Obviously a distinctive term is needed here, in the more dis- 
criminative modem geologj- and allied sciences : from recent 
inquiry- into usage. 00 this point, 1 cannot but think that "topog- 
raphy ' has been adopted in this dermitely restricted sense, and will 
bold. For example, in a standard treatise on roads, by Lieutenant* 
Colonel Cilbnan of the Engineer Corps, this occurs: "In la)-ing 
out iinpoitani roads, and e&pecially in locating streets, in thickly 
Kttled disiricis. il is well to place contour curves upon the map. 
These curves indicate at once, to the practised eve. the topography 
of the country which they embrace." Dr. Wocikof, metcorulugisl 
and pro(es*ior of phv-sicnl geography in the University of Si. f*clcrs- 
burg, devotes a chapter in his recent book. "Die Klimate der 

■ Erde," to the ■ Variation of Temperature with Altitude, wilh Par- 
ticular Regard to the Effect of Topographic Form on Tempera- 
ture Changes,' as interpreted in ScuHe* of tlie same number wilh 
Mr. Davis's letter, cited above. In the newer geological reports 
abundant instance may be found of this use. for example, here and 
there : " Change in the character of the rocks produces corresponding 
change in the topography : the soft mica-schists have been worn by 

I erosion into broad parks and valleys, inten'cning with rounded 
peaks and ridges of harder strata : " " the mam topographical fea- 
tures of this country are the results of erosion, aided and mmliBed 
by faults and folds, to which vok-anic rocks have added many inicr- 

ftsting (calurcs. mainly by the rcMsiancc which ihcy offer to denuda- 
tion:" "Ihe contrisl of hard and soft has determined the main 
fcAtures of the topography. , . . These h.ivc been made to give ex- 
pression to the main f.icts of ihc gcolopc structure ; " " the former 
[a l>each Ime] crosses ilie irregularities of the prc-cxisient topog- 
raphy as a contour, the latter [a faiillt as a traverse line ... a 
system of shore topography, from which the ancient lake has 

■ Tcccded. is immediately exposed totlie obliterating influence of land 
erosion ;'' "the topography was not too rough on the one hand, nor 
so low and llat as to be submerged, on the other ... as the 
peculiar character of the topography of the moraine varies through 

, somewhat wide range, and sometimes simulates very closely the 



surface aspect assumed by other formaiions. the study of topo- 
graphical types becomes one of essential importance ... a topo- 
graphical species absolutely impossible ol formation by drainage 
agencies," Upon the first appearance of the proof-sheets of the 
new topographical stirvey of Massachusetts, a year or more ago. 
the worlc was commented on editorially in StrieHce. in part as fol- 
lows: "The curious Hopper of Mount Greylock. with its deep-cut 
valley, is one of the best marlccd topographic forms in the State 
. . . what is now needed is the local ex-tminaiion of minute lopt^, 
graphic details so that we may learn to see and appreciate the fornix* 
about us at home : and nothing will lead sooner or surer 10 ihl* 
long delayed end. than the publication of good topographic maps." 

I do not think that the term has acquired thia association through 
exceptional fitness of its own. though small objeaion can be urged 
on etymological grounds, but because it was in Ihe field, and out 
of serious employmcnl. Originally il meant place-description, or, 
aa applied to surveying and maps, simply detail, or the an of por- 
traying it. Early topography was. however, singularly unobserv* 
ant of surface conligumiion. When the important bearing of 
surf.tce expression on geologic problems came to be recogniicd, 
rel.ited lojiographic work became more appreciative of this addi- 
tional feature in place-description. Maps of the novel sort were 
at once rccogniEcd as the only completely topographic maps, and 
to their distinctive characteristic, finally. Ihe term 'topography* 
got exclusively to apply. 

From this point of view, thcii. in a map, the expression given to 
the vertical clement, whatever the symbol employed, is 'topo^ 
raphy;' the drainage. — stream, pond, or marsh, —Ihe obvioua 
agent, destructive or constructive; and the 'culture,' an incident. 
The lerm is still In use in the old sense, among sunryors and 
engineers ; and it may, perhaps, continue so, without confusion, as. 
in turn, a technical meaning, WlLLAKD D. JOUKSOM. 

TcuftcMa, Mu>., 5«pt. 13. 

A Living Glacier on Hague's Peak, Colorado. 

Four years ago. Mr. W. L. Halleit of Colorado Springs, while 
crossing an ice-licid on Hague's Peak, stepped into a crevasse 
which had been hidden by a thm layer of recent snow, and nar> 
rowly escaped a srrious accident, '['he crevasse suggested to hint 
that this snow-ticid was really a glacier. Since that lime the place 
has been visued by only five or six persons. Among ihehe were 
Mr. Chapin of Hartford, Conn., a member of the Appalachtai> 
Mountain Club, who is said, during last July, to have pronounced 
the formation 10 be a true glacier. I have recently examined the 
regfon. and the following is a brief statement of Ihe principal fticts 
observed ; — 

From Long's Peak northward 10 Hague's Peak is a line of noble 
mountains thirteen thousan<l or more feet high. The numerous 
tributaries of the Big Thompson Kivcr take their rise in snow or 
raiher ice fields which are situated in basins or mountain ciixjuea 
far above timber-line near the summit of the range. The uppe 
parts of the vnllcys of these streams were all glaciated in ancient 
times, and are bordered by moraines which in some cases extend 
down inio Estes Park. This region is marked on Ihe maps oCi 
Clarence King as having formerly been glaciated, but no moraines-! 
are shown on Hayden's Urge map of Colorado. Several of the 
ancient glaciers are shown by the moraines to have been more Iban 
ten miles long, and some of them were at least fifteen miles. Near 
the post-ofTkc marlcct^ Moraine on Hayden's map, the moraines 
are well developed as ridges having steep slopes on each side. 
They arc from a few feet up to aboul (wo hundred feet high, and 
in places arc perched on ihc mountain-sides five hundred feet or| 
more above the bottom of the valley. Going up these valleys, one 
sees a succession of terminal moraines, showing that there has 
been a gradual recession of the ice. 

The ice-field on Hague's Peak is in a basin roughly semicircular 
in shape, situated on the cast face of the northern spur of th»j 
mountain. The basin is sniiill, — liaidly one-fourth of a mile lit] 
diameter. — and i« at the head of a <leep valley which drains east,- 
and then soulh-easl, into the Big Thompson. This valley wa 
once occupied by a large glacier, as shown by moraines, by a nuin-j 
tier of glacial lakelets in the bottom of the valley, and by moii* 
tonned bosses of rock. Just below the ice-field a broad moraine ex- 
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tcndi across the whole vall«)-. Having climbed (0 lh« top of this 
huge pile of rather angtihr blocks, you suddenly discover a smxll 
■lice between the moraine and the ice. The moraine, in part at 
least, is the Inmer that holds biick the watter of the lake. Except 
at the outlet of the Uke. this moniinc nrna above the present level 
ai Ihe ke..— in some places tidy feel or more. — and tbcrrrore 
must have been formed at a time when the ice slood at a much 
higher level th^n now. The take i^ rather less than one hundred 
jrard* in diameter. Ii it locally kniwn as the Fro«n Lake. I)eing 
covered by a weak, granular sort of ice even in midsummer 
Fkiaiing on ihe surface of the lake were several blocks of quite 
solid ice Irori) six to twenty feet long, and rining from two to twelve 
inches aho^'e the water. These hille icebergs have evidently 
broken off from (he thin edge ol the glacici , which ends in a small 
cliff from one to three (ccl high. 

The material of the ice-tietd, though somewhat granular on the 
surface, is not a mass ol snow, but a clear and compact ice. This 
was determined by observation at the crevasses, and by culling into 
it. The surface is deeply furrowed by rains and the water of the 
melting ice running down the slopes. 

The principal crevasse Is curved Iso as to be nearly parallel with 
the shore ol the lakelet, and is not far from one hundred feet back 
brom it. On Ihc upper side of the crevasse the plane of fracture is 
nearly at right angles to the surface of the ice. but on (he lower 
side I he ice has been tilled over ; so that, while the crevasse is almut 
ten feet wide nt the surface, it is very narrow at the bottom of the 
ice. The lower parts of the crevasses were tilled with snow and 
broken icicles, ice slalagtnites. etc.. so that only from twenty lo 
thirty (eet can be seen. How much deeper the crevasses really are, 
is not krown ; hiii, from the sire and shnpc of ihc ice-field, it docs 
not seem prob;il>le that the greatest depth of ice exceeds fifty or 
seventy-live fc«. Above the main crevasse were two others large 
enough to be seen through the recent snow. The number of cre- 
vasses is greatest north of the centre of the glacier, where there is 
a more direct exposure to the sun. 

Standing at the lake, you see (he glacier sloping steeply down 
toward you from thr south, the west, and ihc north, somewhat hke 
the sciiis in a theatre. This causes the ice at the north end of the 
glacier to ilow south, while at Ihc south ^ntl il is flowing in nearly 
the opposite direction. As a result o( this peculiar shape, the 
glacier is somewhat wider than it is long; but it is not exactly 
symmetrical. On the north side of the vallej' ihc ice reaches about 
two htmdml feel farther down the valley (eastward) than on the 
south side, and it has also extended a tongue of ice southward 
across the outlet of the lake, so lliai the outlet is by a subglacial 
channel. This tongue of ice is nearly one hundred feet wide, and 
rises six or eight feet above the lake. Some inleresling questions 
cuggest themselves as lo the cause of the ice having receded farther 
on Ihc sh.idy side of the valley, the efTecls of different exposures to 
the sun, the relative protection afforded by differeni-siied moraines, 
inequality of snowfall on the opposite sides of the valley, etc. The 
depth of recent snow made it impossible lo properly examine be- 
neath the edges of the moraines lo determine if there is beneath 
them any ancient and now quiescent ice. Omitting these more 
complicated questions, it seems ptobablc that the extension of that 
tongue of ice across the outlet of the take is. partly at least, caused 
by a more rapid rate of flow of the ice on the north side of the val- 
ley, where there is a more direct exposure ol the sun. The slopes 
of the Ice arc ercrywhcTc sleep, la places they would be con- 
sidered steep for the roof of a house. 

It was of special importaiice to determine if monunes are now 
being deposited. 1 s.-iw no evident moraines and only two small 
pieces of rock on the ice anywhere. The cliffs around the head 
of the glacier are nowhere very high, in places riung only a few 
feet al>ove the ice, and they are surprisingly Iwre of loose frag- 
menis. It is just as if the greater glacier of the post had removed 
all loose material, and the procc« of weathering has not yet had 
time 10 split up the rock and furnish fresh d/irit. Some of the 
bowlders in the lake come near the sutfacc. and may lie a 
recent terminal moraine. Perhaps a careful examination when (he 
ice is bare of recent snow may reveal moraines now forming; hut. 
if so. they must be small, since there is so httle moralne-sluff being 
cast upon the Ice. 



There are several other 'snow-fields' in the vicinity ot Loog*s 
I^eak which show some signs of glacial ttow. Stakes ought to be 
set on the surface of these ice masses (for they arc all ice rather 
than snow), and Ihdr motions accurately ob9er\'ed. 

The view from Hague's Peak is one of the finest in the Colorado 
Mountains. A trip to this mountain and its small but interesting 
glacier will rank well with the ascent of Pike's, Gray's, or Long's 
Peaks, The liei|i;ht of Hague's Peak, as given by Hayden, is 1 3.832 
feet, only 4^9 feet lower tiian Long's Peak. The glacier is approai- 
mately in n^rth latitude 40° ill'. 

From the name of the discoverer, this is known as the Hallelt 
GL-wier. G. H, Stonk. 

ColonJa Sprinfi, S«p1. ij. 
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Condensed Milk. 

A L't'Rsnxv examination of seieral cans of preterAed milk, that 
were offered for uile in this St.tte at a price helaw the actual cost (rf 
manufacture, revealed ihc (act that much of this milk was of poor 
c]ua]ity. while some \vas unfit for use ; hence, in the early pan of 
this j-ear, a thorough investigation was made of all the brands of 
canned milk on »lc. and s^implca were sent lo Pruf, H. B. Corn- 
wall, of the John C. Green School of Science. Prinircton, for analy- 
sis. His rcpon. here printed, is of sufficient importance to warrant 
its publication in advance cf'my annual report to the Le^slaiure. 

Wm. K, Newton. 

OSm of (be Sakr Cammioivno »f K«w J«ncy, 
PsMnoo, N.J.. ^ipf. If- 

Ot'RlNO the first five months ol this year a number of samples 
of condensed niilk were received from the Stale dairy commis- 
sioner, and anatyied by the writer, with Ihe result staled in ihix 
paper. All but two were condensed with ihc addition of cane- ^h 
sugur. While the milks con<lcnsed without stig.tt may l>c better ^H 
for infants and invalids if not kept long in cans, yet they are not ^H 
eertaui to remain sound, even in the sealed cans, for any length of 
time, and arc therefore of doubtful value. 

The milks preser\ed ivnh cane-sugar, on the other hand, if car^ 
fully prepared, keep well in cans, and do not spoil veii' rapidly 
c^cn after the cans are opened, provided ihc can is kejH in a dry 
place and no water is mixed with it. For use with tea .ind coffee, 
and for making puddings, custards, etc„ they .-tre an excellent sub- 
stitute for fresh milk. 

The very large amount of cane-sugar necessary to preserve 
them renders them. howe%'er, an unwholesome food for infants, 
and they can by no means be r^arded as a good substitute for 
fresh milk m this case. 

The directions on the cans in general state, that, by adding a 
certain quantity of water, the condensed milk can be made lo re- 
semble cream ; by adding more, it becomes the equivalent of milk. 
This can never be true: cream contains from three to four times 
as much fat as the average condensed milk, and no dilution with 
water will ma.ke such milk resemble cream except outwardly. It 
would be well If all makers would follow the course pursued by a 
few, and, while givmg such directions as are nccessarj- in using 
the milk for making desserts, etc.. recommend that the advice of a 
physician be obtained as to the diet of infants. Condensed milk 
preserved with sugar can never be a fit foc»d for Infants, 

In some inslanccs very misleading statements as to the quantity 
of fresh milk condensed lo produce the contents of the preserved 
milk cans were made. It will be seen that the condensation is 
very rarely mure than ihrcefoUl, and usually somewhat less. 

A well-tnade condensed milk, with cane-sugar, should show 
very little if any undissolved sugar, and should be of a nearly 
white color, having but a faini yrllowi^h linge. It should have no 
cheesy taste or smell, and should dissolve readily in about four 
parts of cold vvaier. Especially should it dissolve without showing 
separated tlocculcnt particles of caserne ur curds. 

HsTKOD or Analysis. 

To insure thuruugh mixing, the entire contents of the can were 
emptied into a porcelain vessel and thoroughly stirred ; 40 grams 
of the milk were weighed out and diluted with water to 100 cubic 
centimetres, so that $ cubic ceniimctrcs of the diluted milk corre- 
sponded to 3 grams of the condensed milk. 
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In the cue of umpte No. jj, wbkh curdled n*cn when slightly 
w;irTnH with wat«r. :tTKi would nut mix ucll with cold waicr, the 
portions nc«ded for each dciennination were »ep:irately weighed 
OUI. 

Tolat Solids. — Of ihe diluted milk a measured volume was 
diluted .igain »ilh :in equal volume ol water, so that ; cubic cen- 
timetres corrc&pom led to I ^am oi the condensed milk, and then 
S cubic ceniimctrcs were dried in a dat-boiiomcd platinum dbh (40 
mitliiiietrM in tlianieier at the bottom), at first on the waler-balh. 
then in an air-bath al 100" lo 105* C until the loss ol weight 
■ aher drying half an hour was less than ; milligrams. C»m|>ara> 
live experimenis showed that under the aliovc conditions the dr)'- 
ing was as thorough a» if the milk had been first eoai^^Uted with 
acetic acid, while the method was more convenient. At first 3 
fpams of milk were used, liui the result vi'ss the same, whde the 
dr>-ing was far more tedious, 

Duplicate determinations were made. The greatest diFfercnce 
was ai9 per cent : usually it wai much lets ; occasionally the re- 
sults were identical 

Ath. — The dried milk wos ignited in the same dish at a scarcely 
Fvisible red he:it. unlit no Mack carbonaceous ponlans were left. 
In one case the ihloriTie in the ash was determined by Volhanl's 
volumetric method, and found to l>c 9.51 per cent. 

All/. — Rather thick white filter-paper was thoroughly extracted 
with ether in a Snxhlet apparatus, and 5 cubic centimeites of the 
diluted milk (equal to 3 grams of the condenMfl milk) dropi>cd on 
a nearly s(|uanr sliip of this paper Urge enough 10 convcmcnlly soak 
up the milk. To avoid the formation of candied spots, the milk w.is 
uniformly sprea<l o»er the jxiper by brushing ^^^^h a small, narrow 
Strip o( the same sort of paper. After dr)ing in the air. the jiapcr 
was rolled to a loose cylinder, and dried in .m air-bath at too" C. 
for about an hour arid a half. The fat was then extracted with 
ether for two hours in a Soxhict apparatus ; and a necDnd extrac- 
tion was made, lasting from an hour to an hour and a half longer. 
The second extraction usually yielded le« than 4 milligrams more 
ol fat. and often nunc at ail. Tlic fat delcrni in.it i*)n was made in 
duplicate. The greatest difference was o.a per cent; usually only 
tt Jew hundredths of a per cent. 

Ai first, cMraction after drying with sand was employed, hut 
comparative tests showed that (he paper method yielded belter re- 
sults in less than half the time. 

It is a very dilTicull matter to extract all o( the fat (rum a dried 
condcnsed-miik residue in any other way ihan by using juper, es- 
sentially Adams's method. I{ lot ling-paper would not be as good 
as the thinner filter-paper, because there is v> mucli cane-sugar 
present in sonic of the milks. 

Casfitte ami Albuwen. — Kittliausen's method was followed, es- 
sentially as described by Dietisch {iVaftmn^sniittel umi/ CttrifMkf. 
Zurich. 18S4); J cuhic centimetres of the diluted milk, e(|ii.il to 3 
.grams (if Ihe condensed milk, being further diluted willi naler lo 
40 cubic centimetres, and then treated with enough of a solution of 
copi»cr sul|)halc (6.Ji grams in 100 cubic centimetres of water) to 
in'iUie ijuitk sriv.iraiioii of (he coagulated albumen .ifter s.tirring, 15 
drops being added in -ilmost everj- case. Then enough of a 5-per- 
ceni solution of cdusiic put.ish was added 10 render the mixture 
nearly neutral to blue litmus-paper ; an excess of the putaOi being 
tlivcHdcd, as thii would hold lome ol the cateine in solution and 
render the filtrate turbid. In most cases , drops was found to he 
a proper quantity. After settling clear, the fluid was decanted into 
a u-eighed filter 1 1 centimeires In diameter, previously dried at 100* 
C. The [irccipitate remaining in the beaker was stirred up with 
so to 30 cuhic centimetres itiorc of water, and finally the whole of 
the precipitate was brought on the filter, the washing being con- 
tinued until loo cubic cenlimclres of liquid had passed through the 
filter. This filtrate was prcaen'e*! for the niilk->ugar deirrmina- 
lion. The precipitate and filter were weighed tugetlicr. after dr}'. 
irig al 100" C, until the Inss tti weight after drying half .in hour did 
not exceed t milliKram. The litter and precipitate were next in- 
p'Cineratcd in a porcelain erucihlc, and the weight of the rcsidiie de- 
ducted from the weight i>f the dry precipitate: the difference was 
the weight of the albumen (including cascineland fat : and after 
deducting the weight of the fat the percentage of the albumen 
(caseine) was calculated. S. W, Parr (Amtr. CA^m. Journ.. vii. 



p. 346) has shown that the results by Riilhausen's method are 
" nearly, if not quite correct." It is probably the best method (or 
condensed -milk analysis. 

Milk-Stigar. — This was determined in most cases bj- treating 
2$ cubic centimetres of the filtrate just mentioned with ij cubic 
centimetres of Kchling's solution (68 grams i}f caustic soda and 187 
gram« ol tartrate of potassium and ^tum in 500 cubic centime- 
tres of water: 34.^ grams of copper sulphate in ;oo of water: 
the two solutions lieing mixed al Ihe lime of using them combined 
as Fehling** solutinnr in a porcelain dish resting on wire gaure over 
a IJunscn burner. Tt)c contents of the disli were rapidly brought 
to bcMling, and then boiled lor four minuirs. after which the liquid 
W.TS filtered throug+i a fiber 6 centimetres in diameter, and the pre- 
cipitated suboxide of copper was washed, chiclly tty deuuitaiion in 
the dish, wit)) about 40 cubic centimetres of water, which was ali 
passed through the filter. .As little of the precipiiati; as pessibb' 
w«» brought on the filter. The fitter was then dried and burned, 
ibe residue dissolved in a tittle nitric acid, this acid poured into the 
disli to dissolve Ihe suboxide of copper, and the solution evaporated 
with a little sulphuric acid until all nitrous fumes were expelled. 
The solution was then diluted with water and the copper deposited 
electrotyiically in a small platinum dish. Rodewald .ind Tollens 
iHtritkte. \\. 2076) have shuwn. that, when milk-sugar is treated 
with Fchling's solution as above described, the weight of copper, 
muhiplied l>y 0.763 equals the weight of milk-sugar present. THejf I 
worked with asbestos filters, and certainly the paper filter does re- 
tain II very little of the cop|)er in the Fchling's solution ; buia blank 
tesi showe<l that the liltcr used in these exammaiions of condensMi 
milk ret- incd only 0,0309 of a grira "f copper; so that the iihove 
factor. 0.763. wa? used in c;ilculaling the results. 

Cant-Sugar was obtained in every instance by de«lueting ihe 
weight of the rcmainir>g snlids(milk solids] from the total solid resi- 
due of the dried milk. 

(General Observations. 

The following tables, I. and II.. give the results of analysis of the 
milks according to the ineihod just described. The last column, 
headed * Time* coridcnsed,' indicates the number o( volumes of the 
oH):inal milk that were condcnsc<l to one volume. The figures in 
this column are obtained )iy dividing the figures reprehenfing thli 
percentage of milk sniids by 1 2.5, which is assumed as the average^ 
percentage of solids in the original milks, Hchner {Auafysl. iv. p.- 
44) h.is calculated the condensation by dividing the jiercentage of 
milk solifU not fat by 9.3. the asMimnl percentage of such solids in 
cow's milk. The figures ihus obtained would differ in the case of 
our samples by less than o.j per cent in any instance. The per- 
centage of (at in Ihe original milk is naturally obtained by dividing 
the figures representing the percentage of fat in the condensed milk 
fay those representing the cumlensaiion. Although No. 2i cannot 
be regarileil .v>. tuaile from a milk origin:illy very rich in fat. yet , 
there is nothing to in<licate that any of the samples were made from'' 
!!>kinimcd milk. 

A word or two seems proi^er with reference 10 the proportions 
of fat and easeine. The average percentage of caseine in cow'a| 
milk is variously given by different authorities, but is pfoh«t)ly 
about 04 per cent greater than that of fat. as the writer has calcu- 
lated from figures representing a very large number of anal)-scs 
given in the ' First Report uf the New Vork State Dairy Commis- 
sioner.' p. j8. It was stated, moreover, by Wigncr {.Analyst, iv. p. 
48) that some of the caseine was decomposed during the conden- 
sation of milk with sugar, and it would ihereforc seem that the per- 
centage uf caseine in average condensed milk should ai all rveras 
not greatly exceed that of the fat. In the writer's analyses it falls 
slightly below. The caseine and albumen reported in many of the 
atialyw> (piotrd in ihe New York dairy commUsionerS second re- 
port, pp. t J3-IS4. are i-er^' largely in excess of the fat; exceeding 
it, for instance, \ty four out of many cases by Ihe following figures 
respectively : 8.1, fiSfj. 8.24. 7.71 per cent. 

There seems to l>e hut one explanation of such a lesult. and that 
i*. that the condensed milks were made from partially skimmed 
milk, without regard to the fact that the pciccntagc of fai actually 
present in the condensed milk may not be below the average. 

Hehner (ioc. tit.) found two samples of a certain brand of con- 
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<lens«d milk with 1 1.73 and 1 1.34 per cent of caaeine and 7.19 and 
6.98 of fat, respectiirely, and calculated that they w«rc made from 
milks cuniiiining arigin^lly :.$ per ten! of fat ; hiil he hesjtaicd to 
call thcTTi skimmed. Judged by ihe above sixndani, thej- jpve cer- 
tain indkaiions of bdng skimmed. 

Hassall's analy&cs of condcii^d milk cited by Hchner show in 
general greater c«]itleri*aii<ni than those in ilii> paper, bui ihc aver- 
age percentage of casetne is i&8j: offal. 10.27: and here, again, 
skimming is certainly to be su&pcctcd. 

Table 1. 
CsKtUnud Afiik wilk CaneSt^ar. 
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Tablk II. 

Caitdenstii Mili vjilkoMt Canf-S^gar. 
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The results given in the second New Yorlc report (Av. rf/.) for 
condensed milk with sugar are as follows : — 
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The average amount of cane-sugar there given is lower than that 
in Ihe milks analy-ied by the writer, and the laller therefore contain, 
on ilic nvcnige. less milk solids, but among; ihcm are ^ev-eriil, niiUu 
of excellent quality. The percentages of fat and cascine are the 
most important, provided the milk be of gocftl (juality in other re- 
spects. 

Special Remarks- 

Thc following; detaib arcof interest in connection with the ana)/- 
scs in Tables I. and II.: — 

No. 31 was not in perfect condition ; alittle g.is escaped on open- 
ing the can, and tlic milk was soon full of bubbles, caused by fer- 
mentation. 

Na 37 contained a considerable amount of undissolved cane- 
Migar. 

No, 33 was so stiff that it would not run out of the can, had a 
cheesy smell, curdled tvtn when very slightly warmed with water, 
was of a brownish color, and allogctlier was of inferior quality. 

No. 34 was Apparently in good prrservation. but (he metal of tJie 
can was darkened inside, as if the tin had been attacked. 

No. 36 was a dark brown, glutinous muss, with a smoky and 
cheesy lastc and odor. .Apparently molasses or glucose had been 
used in place of at least some cane-sugar in preparing it, as the re- 
sult of the analysis indicates. The 35.17 per cent of 'milk-sugar* 
could not have been pure mitk-sugar. and the figures really repre- 
sent only a reducing power equivalent to that amount of milk-sugar. 

No. 38 was quite stiff, of a brownish color, and had a soinc%vhat 
cheesy smell. 

No. 40 was not in perfect condition; the tin of the can was 
darkened inside, and g:*s escaped on opening the can. The cascine 
and albumen gi\*cn in the table were calculated from the loss ; an 
aauai determination by Ritthausen's meihixl gave cj.zS percent of 
caseine. 

The other milks, not especially mentioned above, were in good 
condition and well put up. 

The percentage of ash of all of the milks, with the possible ex- 
ception of No. 35. shcrtvsthat the cane-sugar used waa itself free 
from excessive ash. H, B. CorhwaLL. 

PriDuton, S.J^Stft. 14. 
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Chalcedouized Fossils 

A CURIOUS instance of ilic formation of rose chalcedony on fos- 
sils was called to my attention some lime ago. The fossils were 
mostly specimens of species ot MeHticvlipora. and often ihc whole 
surface was covered with the ring-like chalcedonic formation. The 
cells of the COtal were in most cases still plainly seen, but the 
whole outer asjiecl of ibc fossil was so changed as to make me 
think for a time that it might prove to be an undescribed species. 




Fi.i. 1. 



Fic. a. 



Fig. I shows the general appearance of one of ihe best specimeis.^ 
Fig. 3 is an enlarged view of some of the rcK^ties. These corals aW ■ 
not the only ones having this peculiar feature, for certain speci* 
mens of Strepulasma present the same appearance. In many 
cases the rosettes are remarkably perfect, and in places the transi- 
tion from the ordinary appearance to that of the chalcedoniied sur- 
face is plainly seen. Joairil F. JAUKS. 
Mumi Uni'renily, Oati^, 0., Scpl, 5, 
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BOOK-NOTES. 

— McMra. Macniillan Se Co. announce a 
work by Dr. Charles Merciet. on ihe nenous 
system and its relation In mind, both in health 
and (lisnikc. It is written from an crolutionair 
point of view, and emhodies the doctrines of 
Mr. Herbert Spencer and Dr. Hughlings- 
Jnckson. It will be especially useful lo »tu> 
dents of tnuiiity and of psychology, 

— TA4 (/niwrsaJ Tinier nnd Amattur's 
Assistant ia a new monthly devoted to ama- 
teur pursuits, and tells, from xn amateur's 
standpoint, about turning and lathe xvork. 
painting, atoning, etc. 

— After the " War Series' and the ' Life of 
Lineoln,' the mo*t important enterpiTse ever 
undcrtakcrL by The Ctntitry \t (be forthcom- 
ing series of illustrale«1 papers upon Siberia 
and the exile system, by George Kennan. au- 
thor of 'Tenl Life in Siberia,' who has re- 
cently returned from an arduous journey of 
fifteen thoutvind niilei through European and 



in the Lake Laboratory, MDwaukce ; ' Onlhe 
Phylogcnctic Arrangement of the Saitrap- 
tiJa.' by Dr. G. Daur. assistant in titc Yale 
Colle;;c Museum: 'A Contribution to the 
History of the Germ-Layers in CUfisiiK.' by 
C. 0, ^'hitman, director of tlie Lake labora- 
tory. Milwaukee 1 * The Germ-Bands of /.wnv- 
hricut,' by Prof. E. B. WiUon, Hr)n Mawr 
College: 'SiudicsonlbeEyc5of Arthropods.!. 
Dei"clopmenl ol the Eyes of Vtspa. with Ob- 
servations Oft the 0<iUitt\ some Insects,' by 
T)r. William Patlcn, aaststnnt in the L.*ikc 
Uiboiaioty. Milwaukee. The second num- 
ber, completing the first volume, will be issued 
in December. The journal is published by 
the wcli-known firm of Ginn 4 Co., Boston : 
subscription price sii dollars a year. 

— Triibner & Co. announce ' Ikhcster 
LcciuTc:^ on Greeko-Slavonic Liieiaturc, and 
its ReUtion to ilie Kolk-Liire o( Eurn|t« dur- 
ing the Middle Age*,' by M, Gasler; and 
new volun^es of Tnlbnci's Orienial series. — 
• Masnavi I .Ma'navi. the Spiritual Couplets of 



HuR4.nu F. H. 'Dm SttapO* rf TtnoiliL V<*. L 
■ndll. Mr>T«ck,Scn-U«. Mp- ttV b. 

HiTMAr*, M. ADiMMiDt N*iuAdo<1<- Utl. II4. 
IMlMchicbt*,!). Wt 1. l.*>P>V. RiMMfnphitclM 
Imatut. 4IB, 9*. nttw Yock, Waurauna.) 

TiuociaAv. ■ CBllMiien at l.*ii*n ef, ■S«>-ml**''' 
ly>maU and Rtprodacijoiii el LtfMn aaa Drav 
Bfi. Hn Vnrt. ScTikHr. ite^ 8* If.n. 

Wall, (!. Ilia Muiml lA\iat,tj of 'nan^l. LoBifaM, 
TnlbdrM. «i£u. r. 

WiUAO*!. 1. N. A CiHfiplatail NsntncJaiuR f« tha 
Priacipal KouUlta. rriacMOa, N.J.. Tbo Aulhor. 
'IP- «"■ 



TILESION & HOLLWGSWORTB, 

64 Federal Street, Boston. 

Mftnufacturenol Pine Book Paper* for let- 
ter pieu and cut priniinc. TKc attention of 
publUkcrs and prinlCTi i» called to our Itoij 
Fioisb (no glou) i>tip<r. A boon to ttudioits 
men, reflecting no dau ting glare iojuriotit lo lh« 
eyes. Approved tnit ui4il by the best educa- 
tional puoilslien la the country. 



BOOKS WANTED. 
B. Westermann ft Co., New York. 

r American £phrm«rit for 1*50, si, ;6, 53, 61. 



CROSBY'S VITALIZED PHOSPHITES 

Composed o( the Nerve-giving Principles of the Ox Brain and the Embryo of the Wheat and Oat. 
Is a stautjard remedy with physicians who treat nervous or mental disorders. The formula is on 
every label. As it is identical in its composition with brain matter it ts rapidly absorbed and 
relieves the depression from mental efforts, loss of mcmor)', fatigue or mental irritability. 

Sleeplessness, irritation, nervous exhaustion, inability to work or study is but Brai.v Hunger, 
in urgent cases Brain Starvation, It aids in the bodily and wonderfully in the mental develop- 
ment of children. It is a vital phosph/te, no t a laborat ory phosphate or soda water absurdity. 

56 W. S5th St.. K. Y. For sale by Druggists, or by Mail. 83. 



Asiatic Russia. The forthcominfr jcries of 
papers will embody the rvsulls of what is be- 
lieved CO be the first successful attempt by a 
competent invefiigator to innke .1 careful and 
thorough study of the Russian exile system 
on the ground. 

— The many persons who, while familiar 
with [he term 'et.'n1ution,' -ire uncertain as to 
the scope of the doctrine, will he interested 
in the answer to the question. • What is Evo- 
lution^' which Prof. Joseph LcConic is 10 
givcin tiie October /'/)/«/nr Siienct Monlkiy. 

— A series of articles on great American 
industries ia lo be given the readers of the 
current vohiinc of The ChautautjU^tn. Al- 
bert Shaw, associate editor of the Minneapo- 
lis TrihHHt. contributes the first, on Hour- 
making in the United States. 

— Tokvanls ihc end of this month will ap- 
pear the first number of a nc\v tn»q>hological 
journal, cdiicd hy C. O. Whitman, with the 
cooperation of Ktlward Plicl|> AUis. jun., 
proprietor of the Milw.^ukce Lake Labora- 
lory. This number will contain over two 
hundred pa|;cs ot text, wilb seven liUio- 
gra|ihic i^Uies iind one hetiotypc plate. The 
follo^h'ing articles fnnn the contents : ' Sphy- 
ranura Otlfri, a Contribution to Americjin 
Hclminiholouy.' by Prof. R. Ramsay Wright 
and A. H. Macallum. of 11 niversity College. 
Toronto, Canada ; ' The l>evcloiiinent of the 
Compound Eyes of Crangon' by Dr. J. S, 
Kingsley, professor ol /oologj' in the Univer* 
sily of Indiana ; ' Eye* of Mollusks and Ar> 
thropods.* by Dr. ^'illiam Fatten, assistant 



Maulana ]ali!u-'D-din Muhajiimad I Rdml.' 
translated and abridj^cd by £. H. Wliiiifield ; 
' Manava-l>harma-Cistr,i.lheCodcof Manu," 
original Sanskrit text with critical notes, t>y 
J. Jolly; "The Struufflc between England 
ami France for Supremacy in Imlia.' by Ed* 
wartl J. Ra|>son ; and ' AlMruni's India,' an 
account of the rclij^on, philosophy, literature, 
chronology, a.«tn>nnmy. customs, laws, and 
astrology of India, about A.U. 1030. edited 
in the Ara^c original by Dr. Edward Sachau. 



PublluUoiu received al Sdllor'i Office. Sept. lt-17. 



AhSUi-Soiou, The. Volt. No. i. m. OlUwa. M4Mi> 

& KcvQclds. 1 P- f°. 
B.^va, B. V. Phllauphy oT Tbdim Hew Varlt. 

H*rp«r. >^ p' It*. 
CturoaMiA AijJeiRv ■>( SdcDCa. VoL II. No. 7. 

San rraiicucn, Cil. Acad. Sc i ■> |>. k*. 
CI.TTM. J.C Uetinnet'i Anatamx, PliT>lolii|y and 

Kjrgicne. Pliil^ilelphia, Liiiplocbtl. if^ [i 16°. 

ifi ccnit. 
'— lMem«liiiE Amuomy. PbvilalD-nF.ani! Hyciine. 

A Rcvitiun u( ChUifi Ciill«''i Fir.! lJti>k. uii Auilii- 

my, elc Piirili(l*li.hi». Lippincuii i»i p. 16'. 

Dkaki. S. A. Tlic Makkis ol Ihc Gnu Wai. ijir- 

■SSj. ^cT VuHt. SKfibOfr, }M T>' 19* Si T5. 
(iUaHwiioD, I. M. fhudplis ot £(lucai(sn Pnuiiullr 

iliplied. New Yo(k. Apj'lelnn. ^t^ p- i"*- 
HoLHBV II. M. Indniniinr »( ihi Dead, (.anuns. 

Mich.. Modern Cremiliii, July an4 AuBUiii. 11 p. 

I' 
Hoiuu. Maiy E The Hotpbi>l<«y el ihe Ctrins mmn 

the S^jtlA n' Ri9|{n.e C-»raU. B,-i4lcin, BradlaaWt^Jd- 

den. SI Pi . pl- i»" 
HowiLLl, W, D. A Hidarn IniUnia. 14th cd. Baalon. 

Tklinor. jm P* '4"' 
Maiilaiik. K. v. Allcetniine Naivrkmide. Lief. Ij. 

Pfl4nr<n1«ti«iii 1. Iivfi 11. I'^'l^i^. tiibJiogniJiwhe 

Inttilnl. 4S p. e'. (NcH Viuk. WeMcnnana.l 
MmoaoLA^ta: Aaibof lor tSR. tnd iSl]. PiiU t., 

II., 111. Kiobcnhivn, I. H, Schi.Ii iSo p. r. 
MlCHit. P. S. Klftninu uf Anilyileil .UeffinlEi. td 

id, Nt* YotV, Wney. >q>|>. 3°. «> 
MuiintOK, b. H. TIis VcHiilallan iind Wumloc of 

Sclual Bujldioca. New Vuik, ApvtelvD. itj p- 

16*. 



MAP-MAKING. 



All publishers or others de- 
siring to have maps inaiJe, 
either from relief plates or by 
lithograph, should write to us 
for estimates before placing 
their orders elsewhere. Any 
work entrusted to us will be 
carefully made under the super- 
vision of our geographical edit- 
or. Dr. Franz Boas. 

N. D. C. HODGES, 

Publisher of Science, 
47 Lafayette Place, 
New York. 
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RUSSIA CEMENT CO., £^?,V&<^,^: !£ 

TtiPsF' glue* aip iiw.-'I lit ihA Still Mi >^iiliui timlltuin 
At WaablUBton [or nil lu vork <•! iiibuuaiii iiij«cl- 
mees— br tb»Gor#rami>DlAnwualii«ii>l IlnpanniBEit 
UulldUiCN bj Uia Fnlintfui PiOihw Cim- Co,, Mmou A 
Munliu OrEJiii Miil mtuo rn.. hikI Iit UiDaiUuiililar 
nnt-dn» niAiiiirjw-Oiivn. ivii'I uioi.-Iibu1.3i Uin-uKtioiit 
Viu wurlil, [fir Ht) kliiilH <it nitn work. Pronouaccl 
^ntOKfiKST AliliF:s|ViCK\(iWN. iioiii IK iln caiui 
tor mvvliiuiliM Mill AciihUrun, «iil In boniMi tor 
fMollyaio. Tlici MiAl iiuMiUtj' Boli] t»st««im Jvt, 
UiO, Mill Jbu.. 1A». lu «ll pww of Ui« world 
Maouilod Ifl oTBf WIM.iOH BomJOL Ue ■ur gm d 

S( Uu tfrnuin* Lal*B«c'B mado only tjy RDmi 
□fKKT Co. 

The Traveltrs Insuranee Company 

of Muttrorl. Conn., "rtiint<*J iBfu.liturt twih t.iyt 
Paliiirt and AteiJeai I'ttkln. Onir l«iKB »o;i<l«nt 
unpanv in AmanM. Only fj ■ yeMto pfofeulonat 
•Dd bimniB men tar each Iiab UninuKC. with Is 
wMkly iBdcmnlif. Hu piid policpholdan omltr 
^n,PPOjTO?i All policm noEi-forfcis«b1e. All cUunk 
paid, wiihoui diKaunl. inj imsc-luieir on rtMlpi ol 
Hiia(>Eli>r]' pnol. 




KIM3ALL'S SATIN STRAIGHT 
CUT CIGARETTES. 

I'ciiiili: Qf ictincil tasic who 

'dcaitc cKCcplIoiiallr line cigar- 

citci siiuuld u-c only our 

ISTRAIUIIT CUT. j.ai up 

in vinn paclc«ii an<1 hox<-t of 

\o\. aoB. 5'J». mill iock. 

M FIRST PRIZE HeDAt,8. 

•WM. S. KIMBALL & CO. 

THE CELEBRATED 
fRANj^^ONVERSE^ 

BANJO. 

ManufAciured by John P. Qtratton, 
46 MMldvn L«n«. NBw YORK. 



JOHNS HOPKINS UNIVERSITY 

FELLOWSHIPS. 

Tvo n( Ihe Kcll'"iv*hip( of ihi^t/nivcnii)', one 
in Phj-»tc» ath) i*nc If) M'ncalogr, arc no^' ijpcn 

to cnndiiljttcd. Kor (urthcr Inlurmaiion Addrrui 
ihe Kei;ii>t(ax of ilic J«hti» Hopkiii* I'tiircrsily, 
BaltintDte. 



Mann'itRefervncn Indexes^ 

If you Waal tu Icarti nmy ikim^ nl^iit 4hv »uiijsct 
•bhI iiiiiuiry. willi fitly ((.I • mn (iir ciliinat* n( cutl nf 
■wwir. I" B; inCKUXN MANS, «'^v.i.i-r.to». I>,C 

TniucHjiii aail tisnulaiinni fuitiuhcd, EtpliDMncy 
dtenlan Irec. 



QUSTAV E. STECHERT, 

Imfartir *f Stumiijte B«eit anJ Peti^tali. 
BntDchn : iMiviR, HospItAl Btr. IS : LoH' 
don. 28 King William Sir., Straod. 



MAQAZINES AND REVIEWS'! 

Ct'iaiileic Kti nf >11 ihe Inulini; M«eaiinEs aai Kt\>rm. 

ulc a1 Irpw [iil(«. TiuU fllei ul' .VnVii.t. CJibri iounJ 
V unbound, or Md vuEumet aiv£ numbrn tupplird Su)*- 
Kn|lli«M mImo on (■•i^ritblr lirini fai iny iwivmIiciI 
<illM( Amorttan or forelKn. Addrau 
THK AMERICAN AMD rOHElON MAGAZIKB 
DE1*OT. Aj I>ry itraei. Kn Vo>t Giy. 



CLUBBING RATES. 
Br spcnalarrangemen with the publis tiers, 
M'c arc able lo make the following tcnijiiing: 
offers : — 



AmriKMi Ai:r1«allii({*t 

AiDcruan Anhilcct and Itulfdlog 

Imperial cdidnn... 

C«UiiM •■ 

RfEular *' >..... 

Amrririti Jnoi-nal of PhEliriafP 

Alii«.n':Aii MLC^Inivl d^..*. .......ix 

Aniciidn Mu|[4iiiit 

Amnfican NniiifvIiM ■.•.••i««->.«i 
Anil'ircr Rcritw ■■.•■.•.,..,,...■> 

AlUntic 

BitiThocd ......................... 

Kn^ilrMl'l. 

[{Tain,,... .•..«..... IB. ,.,..«.,,,... 

Iliiililitif (wMk^t 

<.'<n1ury Ma^AAHv-...,,......,,.,,. 

Ch^uutiitiian. The 

ChnaI];io Cninn. THa.,.. 

riinVilnii Wnkhr. Illualmed 

Onmrip&lllftll, Th« .-...,,........ 

I><«(ui ,. 

EclKlli; M.pJin^ , ,.., ., .. 

l-liiiiiliiiHh Kcvicv-...., .'. . 4,. 

Klutiicil Worrd 

£jiBinHii"C )*"*t Alining Jsur>t«l.... 

EnilUM II Ultra Ltd Mu[aiine.t 

fimlly Srcry V»pt* tN.V.l 

Far IT* nnd Oanlen...... .■... ....... 

I'jriit llame, 

F*rtn Jiki^mal. .,-....„,.,, ........ 

i'tirrai Linil Slnan..., 

Ft'ttiiu, Tl>e '.-4................... 

inslcT-'i I.*dy'i HiHik 11... 

ilirpcr'i Ituir ... 

HaTppr't M>jtafuic ..-..■....«■... 

Hirptf'i Wiefclv 

IltTycr't V'r.mn^ PeV|jB ...«..■■ 

Kiiiih Uflil KcioiB 

H.xnc an J farm. ....,...-........_. 

Illuiiraicil Luadon Newt lAnar. 

lepriiiii. 

IndtpcnilciK, Ills 

innfiml of Hhili.lDity IKne-t 
uuinal vi Sp<culaii>« rhilmophy 
itiegiaa wllh Jan. Ko.)- 

Jr'Jie 

1. An 

Lilt 

LipiiinCDit'* M*t4iiiic .., I...., 

Litieir« LtvlnR Afc ..., 

l>^iidiiit Quafltcffty .......,..,■.,,. 

^lacmilbn'i M,ij|iuLnc- ....... ...... 

Majttfin* i>( Anicrinaa Hiatocy 

Mcchanit.ii tnElncer 

NaiuT . , 

NrirPnn«ron Kcrkv ......... 

>Ji-fffi Alirti.:tili Review..- 

rr-liulji ^^vitncc StuBiMy. .......... 

J'l'iMil ir >Lifni:cNcw« 

Ponfntli.Th* 

Pnciiiioner . 

Piirk ... 

Piifkir^rmin) 

Ousriftly Review (LvadoB) 

Ouvrini -...........■■• ■.■.•.■...,. 

KunI N»w- V'ofker, . .... ,.,., 

St. S'iclitfUt. ......... I. ..h. ...IB .. 

Scribnet'i Mni^atine...... 

SpiirgfitM Ntpiiblftran (wMitilf).... 

Sunday School Timet 

Teab4 Siflingt. .. .....,,. ..,,. 

TniihS:ck(r. Xbt 
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N D. C. HODGES, 

47 L.i(f>e(ic Place, New York. 

A TEMPORARY BINDER 

(or Siitntt !■> nuw ready, ami will be mailed 
pMtpaid on renipt of price, 

ClMh . . )D eenii.. 

Halt Moidco • 7] ecm*. 

I ii (ttan|. dunble and 

„'ili iiilc.ulte. and allow* 

■*■- (WM porfcdly 

inbc lakco Mil 

.: diilurbtiu ih.e 

..i!,,.*.. ^H.^, L.h.. ^ ,,j..:r* are v<n nmii' 

liiol r<ti lutittqucni iKmartcnl btad- 

is J. ¥\\pd >■ ihia Laiitfr. Sti'rM. t la 
oltraya eunrenienl fat KfcROCC 

N. D. C. HODGES. 

47 LkUjciie riacc, New York. 
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The {gllDwinE piiiile, eontribuicd by Mr. 
.Mfrrd Allen of Batb. Englntid, and pnblUhcd 
in Siienct of Scpl. g. is yei wiihoui a v.iluiion. 



Arraiigi; llit titures ! lu 25 in live tows, id litai 
theit totals sliaU be ilic ume wheihcr coamcd 
T«tiicaI1]F, buriionialljr, diB)[anally, •■( al aiay 
aifgli having Ihe centrt iquarc for the Bp>x, 



.Srinet Cljb-nil«> On an« mnllUDOtX 

I urbtcr. ■ vt. S t.50 

• •• I yr. ii* 

] " I yr, • • >•<■« 

4 "■ • y». to.*" 



$5.00 will be paid (ot any uii^facKti- |<iiul« 
enpable iil liciny [itiri:ed in tilatk and wnile. 

H. D. C. HODGES, 

47 LpAfayeiU Place. New York. 



The Week 

OCCUPIES a position in CanadUn 
jotiinalisni that can be filled only 
by a periodical .ible through its connec- 
tions to furnish literary tn-itter of the 
highcM fjualily. It is the organ o( the 
best thought of the country, coniaii>ing 
varied and .ihle di^cusiiioni. Iron a ihor- 
ou^hly independent :tand|>oint, of po- 
litical, scicntilic. ihrologiciil, Ur«r4ry, 
and social questiuns by eniiitcnt Cana- 
dian writers Current events arc care- 
fully brought into fnctis and in)|jaitially 
dealt with ; tht; diitrf articles on topics 
of general interest appearing in the best 
English reviews and journals arc pre- 
sented in .1 comprehensive though 
abridged form; and special correspond- 
ents in London. Paris, WaE)iiDgL'>n. and 
other centres furnibh frequent letters to 
it<i cohimns. Notices of local matters 
nf importance, of musical and dramatic 
events, boolt reviews, art and literary 
notes, are also regular featHres of The 
Week. 



■Jh« year * 



TKRMS: 



C. BLACKETT ROBINSON, Publisher, 

S Jordan St., Tfnnto, Canada, 

Sampk copies free on application. 



•isinra. and (DDM^di: 
tloKof Ibat body 
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>D, I'nairiuHtiilUia AoiiU^ 
' A. Mthnt.4 u llM tiftMalW. _. 

Mtitwr. ttafnpi>enprieMB>a.eril 

H1M1 inr ■ «4«itba. 
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IVISON, BLAKEMAN & CO^- Publishers of School Books. 

NEW YOHK^'Ntojj.''''*f^^~AGO, 

Teachers are cordially invited to address us upon 3.wy w.-., '•"!'. '^ -i.- t-. text-books. It an improved book or 

scries is desired in any branch, write us. — leani what we publish. _t:c. We furnish books for cxamina- 

lion with a view to iniroductioii at nominal prices, and these bou^:, ..-^ it a.;,.' .< ,; not adopted. 

An Immediate Success. — White's Industrial i>y <he Mmc ^luiiior, or another series, continuing the Uneuagc les- 



Drawing^ Revised, although not yc: completed has b«n 
ailoplcJ in imnnnant ciiics like LDuisi'iltc, Kv-, Kansas Cilv, Kan.. 
Eau Claire, Wis,. Marshnlliown. Iowa. Hridgcnort, Ci.. Non%kh. 
Ct., Kingston. N. V.. ?atcrsoii, N. J,. Jenn^v City. K. J., biaitlcs 
ntunbcrs of smalk-r pLices in all parts o( ifiecouniry. The first 
Eight Numbers urc sent (or cxaminatiian with a view to introduc- 
tion 00 recopt of joc.. or the scries iwhcn completed] Avill be sent 
(or ti.sa 

Smith's Physiologies were adopted August Sth, 1887, 
for exclusive use in Ori;j;.in. omil charagctl \vf act of legislature, by 
the following vote : Smith's receiv'ecl j6 votes: all others received 
3 votes. These hoftbs have woti an estahlished place as the best. 

Professor Swinton's Readers, Spellers, Geog- 
raphies and Histories^ are models of .ipproved methods 
inidligentty applied. They ire universally popuLir nith the best 
teachers and caiicationisis. Those whn desire to sc^cure the best 
results in their sehools should inlrodiiee no other vvark« in the 
branches treated by Crofewor Swinton without first examining those 
wriHcn by him. Swistok'-S .'XDVANCirn Kkadf.rs provule ad- 
ditional matter for classes which have completed the regular series 



9oni and other ipecia] dqjarunentst of work >ucce!ufully tniroduccd 
for the first time in the main series bj' this author. 

Fish's Arithmetics present a complete course in two 
books for common sihools. Kuwhkk One is as novel and in- 
genious in its methods as it is popular and successful in ii«e. Nl'«. 
8KR Two is a rj.tional, succinct, and practical manual of business 
.irilJmielic. containing (he minimum of theory with the maiimum 
of iiraciice. Problems designed to pu/zle have no place in this 
book. 

Wells's Shorter Course in Grammar and Compo- 
sition provides in a single book at a very low price an 
excellent' series of lessons which re.ally teach what is so rarely ac- 
complished in Latter books, namely, to speak and write the Er^bh 
language correctly. 

The National Standard of Penmanship in the 

U»itt.-(! Suilt-s h:is itmloubtedly been esutilishec! tiv the Si'KN(.-ehian 
COPV BuoKS. With numerous imitators ihcy (uve had no equal, 
and iD-day with their superior paper, faultless copies, and progres' 
sive and systematic graoing, they still stand, whert; they have been 
for years past, at the head. 



Among the notable successes in our High School Books may be mentioned Gray's Botanies, Dana's Geologies, 
Coolcy's Physics and Chemistry, Tenncy's Zoologies, Elliott & Storer's Chemistry, Bryant & Stration's Book-Kccpmg, 
Day's Elcmenis of Discourse, Logic, Rhetorical J'raxis, Art of Elocution. 

Every pupi! in public or private school should be supplied with one of Webster's School Dictionaries, the 
Primary, Common School, High School, or Academic 

OUR BRIEF DESCRIPTIVE LIST SENT FREE ON APPLICATION. 

IVISON, BLAKEMAN & CO., Publishers, 

149 Wabash Avenue, Chicago. 753-755 Broadway, New "yorlc 
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"An Exceedingly Interesting and Valuable Work." 



i^y^ 



FIRST STEPS 



IN 



SCIENTIFIC KNOWLEDGE. 

Seven Psris in one t6ino volume, or in Four Books ss follows : BooIe One, Natural History of 
Animals ; Book Two, Planu. Sloncs. and Rocks ; Book Three, rUysics and Chemisiry ; 
Book Four, Anatomy and Physiology. By Paul Bert, Revised and Correcled by Pruf. 
Wm. H. Gic«ne. With 550 Illustralions. Complete in one volume, idmo. Cloth, 75 cents; 
or in separate volumes, 30 cents eacli. 
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" So kdmirablc a little book ai ihi* might well be made the sulijcct of a diiconne on the teadllAg of iMtunl knuwIeilEC : as it it ome »/ iJke 
nmtrAaiU i^h nvr tenlUn hr (kitdrtti." — .Ww IVfi Sek^i Jaurial. 



" It ii a wonderlii 



lultf Iuch] >tkI thorouglily nyilemat'c pret^nlalioti uf (he rtfntentt nf linowlcidge in the aevcn departments naincd. Il docs nol 
allempt too moch in any one, but «ach It a Kmarkable «katnple of Ciindensation without th« ucnAcc «f clcameu or ihonHicbnCH." — Ckittlgv 

It is prohuely illusinued." — PiUtiur 



Tiaut. 

"Tha boolc is cerlalaly the mott TcmaiknUe crer wrilien on ncientific ][nowl«il|;e tor (hiklren. 
CMnmtU- Tti/gmtk. 

From Col- FRANCIS W- PARKER. Principal of Cook County Korm»l School. Normal Park. IIL — "Paul Ben't book w»ery 
good. H [ni>p«il]r u->cd, il will atoiiic a yrcal inictnl iii science. Tlic luwcr grades iiccd jmi such a Inrnk. Heme send me ^ copies, aftd I will 
Ify it." 

From WM. H. MAXWELL, M.A., Associate Soperinteadent of Public Instnictioa, Biooklyo. N.Y. — "It ia. !n fact, the lim 
book I haT4 found that tendsrt the teieiitilU teaching ol leienee pooible io common schooli." 
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EDITION OF 1887. 

ENLARGED BY THE ADniTION OF A 

NEW PRONOUNCING BIOGR.APHICAL DICTIONARV 

OF NEARLY 13,000 PERSONAGES, AND A 

NEW PRONOUNCING GAZETTEER OF THE WORLD 

NOTING AMD LOCATtNO OVBR to.ow PLACES. CONTAININQ ALSO OVER ii.yw NEW 
WORDS, RECENTLY ADDED, TOOKTHER WITH 

A TABLE OF 5,000 WORDS IN GENERAL USE WITH THEIR SYNONYMES 

ILLUSTRATED WITH WOOD-CUTS AND FULL PAGE FI.ATES. 



THE NATIONAL STANDARD OF AMERICAN LITERATURE. 



Every edition of Longfellow, tIolm», Bryant, Irvine. Whitiier. and other cmiiieni American amhflre, follow* Worcwier. " It pr 
lage of all grcit EnElidi wriiert.*' It U the authority ofihe leading magaiines and ncw-papen of the connliy and of the Natlanal De 



prewnis the 
aiaee oi all greit f.iiEiim wniert. ' it u tne auinoriiy 01 ine leaaing mngaiines ana ncw-papen 01 inc conniiy ana 01 toe nauanai tleporiiDenu 
at waihington. 

Oliver Wendell Holmca aajt : " Worcesteb'S Dictioniry has ironkiintly lain on my table tor dailjr uk. and Webtler't repoaed on uj 
fhalve* For oouuional conaul'aiion." 



THE RECOGNIZED AUTHORITY ON PRONUNCIATION. 



leading 1 



WoRCKsrss'* Uictiotiaiy (ircx-ni* the aci-efuJ a^age o( oui best public speakers, and his been regiirdcd at the itindttd by our I 
onioro, Everett. Sumner, Fhillip-. GMtWld. llillard ana other*. Motl clctKymcn nnd law>-er» u»c Wortcttcr aa auiboclty on pnmuntiaiion. 
From Hon. Cbaika Sumner.— "The hen auihoriiy," 
From Hoo. Edward Everett. — "Hi* onhogr&phy and pmnunctatinn reprtaenl, aa far a* I am aware, the moit appiovcd uMfe of our 

langBoge." 

From Hon. Jamca A. Garfield.— "The matt reliible itandard auibonty of the Engllih Ungitage u il it now wtitten and apokan." 
From Hon. Alexander H. Stephena.— "WoacmriK's Uiclionatr it the standard with me." 
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In a recent number of Scftnee (x. No. 340) w« haJ occaaion 
to refer to the benefieeni law now existing in sc^^-eral o( tltc Slates, 
prohihiiinii; the employtncni of color-hlind persons on the railroads 
of those Sinte«, and instanced Masutchucetts as the tint one to 
enact such a law. At a meeting of the Brotherhood of Locomotive 
EnjpneerSi just held in Boston, at which three thousand railroad- 
cnKlnecTs were sud 10 be prcMni, one of the speakers «'ho ad- 
dressed the audience was received with great applause, becatise. as 
the ehainnan said in introducing hini. " he secured the repeal of ihc 
obnnxir>ii«color-hlind law." — a questionable honor, iJ true; hut, from 
the best information which we arc able to obtain, the law still exists, 
although it has been modified in a manner which in no wise weak- 
ens, but. on the contrary, ratlicr sirengthcn.s. fts practical working. 
It it not to he wontlercd at that railroad empl0}'eet object to a lest 
, of their quMifications which may^ result in the loss of their portions. 
but we im.'(gine that any atleitipt to repeal the law would meet with 
the determined opposition of ihc entire travelling public. The^ngle 
instance which occurred in Connecticut, where twenty-one railroad 
emplojees were found wholly color-blind, is sullident i>roof of Ihc 
necessity oi such a law, and, instead of endeavoring to repeal exist- 
ing laws, a strong and continuous effort should be made lo extend 
their prov'isions to other Slates. 



DISTILLERY-MILK REPORT.— V, 

Thr attempt which S^i^iut has made to obtain facts and opinions 
In reference to the effect of <listillcr)-vmn upon t)ie animals 10 
which it WAS fe<l. both as to iheir health and the wholesomc- 
ness of the milk secreted by them, has been meAsurably successful 
As was to have been anticipated, the opinions greatly outnumber 
the facts. To any one who has had experience in similar inquiries 
this will be a matter of no surpnse. The difKeuItiet surrounding a 
mathematical demonstration of a problem so inincalc as this 
are well-nigh insurmountable, unless a thorough tnvcsiigacion is 
made by skilful and competent men with all the necessary means 
at their disposal. The fact that &uch an inquir)- into the matter 
under consideration has never twen made, is very evident from a 
perusal of the replies which Srieiut has received from its corre- 
spondents. These replies show that medical and other professional 
men are divided as to the effect of swill-milk upon human beings, 
although those who regard It as unwholesome food, and as injuri- 
ous lo those who consume ii, greatly prep n nil era te. The evidence 
Meins also to point to the conclusion that when distillery-swill is 
fed to cows in connection with other food, and the cows kept in 
properly ventilated and clean stables, with a tutficient amount of 
exercise in the open air. it is not injurious to these animals. But, 
ofl the other hand, it likewise appears, thai as ordinarily fed lo ani- 
mals that are confined continuously in close and lilthystablcv, with- 
out admixture with other food, the consequences, both to the ani- 
mals themselves and to their secretion, arc most pernicious. 

The lack o( definite knowledge on a subject of such viXAi interest 
is greatly deplored by those who have expressed ihcmseWes on this 
|>oint, and il would seem that the time has come for a thorough in- 
TCfttigation into the i|ucsiion at iswe. Until within a few years, 
such an inquiry roiilil only have been made by individuals or by 
societies, in much the same manner as was undertaken by the New 
York Academy of Medicine in 1S58. It is manifest that the results 
10 be obtained in this way, valuable as they are for some purposes, 
cannot definitely settle the question so as to satisfy the minds of 
all. IE the experimental stations established by both the national 
and Slate governments cannot take up an issue of such general im- 



portance as this, II Is Wfy much to be regretted. Believing, how- 
ever, that Such is their legitlmale work, we shall endeavor. Iiy every 
means in our power, to bring alwul this desirable action on the pari 
of the stations, and would solicit the .-isaistance. in the accomplish- 
ment of this end, of all who have the necessai>- influence. We' 
shall also uke the liberty of suggesting the general plan upon 
which such an invcstigalion should be carried out. This we do with 
the greater assurance, because we haw receiN-cd most valuable sug- 
gestions from Professors Law and Brewer, and Drs. Sturtevant. 
Newton. Salmon, and other authorities, with whom we arc in per- 
fect accord. 

One suggestion made by Professor Brewer, would, il carried into 
practice, be a crucial experiment. He sa)-s. " If you can convince a 
(cw orphan -asylums and foundling-hospitals that it would be an 
innocent and harmless experiment to fe«l half of their children on 
distil Icry-swill milk, and the other on grass-and-graiii nulk, and 
continue this eKpcrimenl for several years, on different races olJ 
children, in diRcient localities, some of the swill-milk stableit to be-j 
kept as clean as other stables may be. by some process not yet an-| 
nounced. and carefully record and collate all the results, the quesliooT 
would then be settled, in Ihe usual acceptance of that terra." Thej 
tm]>racticabilit>' of such a plan no one appreciates better than Pro- 
fessor Brewer. He therefore adds, " Until some such plan for 
• positive evidence ' be secured, I suggest that you work at the 
method of cumulative evidence, which has been so rich in conclu- 
sions and beneficent in its results in other departments of lanilaiy 
science." 

There appears to be some difference of opinion as to the exact 
chemical com)}Otilion of disiillery-swill, under different circum- 
stances; so that in carrying out any experiments the foUowii 
ptunts. as suggested by Professor Law. should be ascertained 
recorded: (1) Is the swill fresh .* (11 Has it undergone any 1 
than the alcoholic fermenution ? (3) Is it uniform in quality : 
supplied from day to day ? (4) At what heat is it fed ? (j) Doe* 
it contain the simple original grain-produas. — gluten, snits, etc., 
— or has there been added any chemical agent used in the manu« 
facturc of the alcoholic liquid ? These inquiries arc neccs&ary, be- 
cause the effect of swill when fresh may be entirely different from 
swill in an acid or decomposed state, and the allegation has 
been made that injurievus chemical agents arc added. Thetcmper 
ture of the stables in which the experimental animals are housed 
should also be recorded. In short, every condition which it liable 
to enter as a factor into the problem should be intelligently re- 
garded. Dr. Salmon advises thai biological analyses of the milk 
should be made, in order to determine the relative number of germs 
as compared with milk from country pastures. 

Hitherto chemical analysis has been mainly relied on in deter- 
mining the quahty of the milk: but, as Dr. Sturtevant remarks, 
"white this is of .isststance, it c.innot atone determine the questions 
relative to hcalthfulness. The question should be investigated 
from the chcmico-physlological sUndpoint : determine whether 
substances not met with in ordinary foods can be traced through 
the animal to the milk ; whether bacterial germs exist in the food, 
and whether such can be ir.iccd through ihe animal to the milk; 
whether animab of a delicate nature will succumb, or show indica- 
tion oi disease, when fed with suspected milk, while other individu- 
als thrive upon a milk considered of a fine quality. The develop- 
ment of ptomaines in feeding substances through neglect of proper 
prec.iution should also receive investigation, as a food otherwise 
useful may at limes become dangerous on the neglect of ordinal^' 
precaution." 

Dr. Salmon does not regard the studying of milk from healthy 
cattle, fed upon swill under favorable hygienic conditions, as of 
much value towards elucidating the practical questions involved. 
" The question." he says, "is not, whether a small quantity of cool 
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and fr«sh swill, (cd with a suita^ily prepared ralion of other articles 
of food to healthy cows, having clean, roomy stahten. nn<l plenty of 
exercise, is injurious to the milk, but it is this ; Is wholesDiiie milk 
produced by (ceding »wiU under the conditions in which it is fcrl in 
practice, and must \k fed in order la iiiiike it a j>rolKjlilc industry ? " 
And finally, as Professor Rohe so well expre*«c» it, " a scietitiltc 
solution of the tiuestion will not be furthered by prejudiced appeals 
or unreasoning dctiunci.it ion. Patient i n vest ijpit ion, keeping in 
view all circuin stances of the question, and avnidm^ all onc-sidcJ- 
ness in conuderiag the mAitcr, will alone bring about the object 
desired." 

With these suggestions to those h-ivint; In charge the expcii- 
meni stations, we leai-e the subject with nut reader*. We shall l>e 
glad to record any ob!lc^^'J.Iiona or ext^cricnccs which any one may 
send us in the future ; so that, even if public micrcsi cannot be 
suflicienlty aniusetl to bring about a proper investigation ol the 
subject at the present time, it may, by a reminder from ttmc to 
time. l>c kept alive until ilic dcm.ind for such an inquiry becomes 
irresistible. 



up to the present time, about two hundred students. To prepare 
for the incoming claaa o( 1887. therefore, it became necessary to 
still (uithrr extend it( Iniildings. it was thought advisable to more 
than double the site of the wood-working shops, to increase facili- 
ties for instruction in the other shops, imd to secure fifty per cent 
more space for rlrawing-rooms. The free h;tnd-<I rawing class alone, 
this year, which includes students from several other courses not 
includetl in the mechanical engirtccring departments, is expected to 
numl>er over two hundred and fifty students, and occupies two 
floors of the main buUdint;. The wood-working part of the estab- 
lishment must accommodate between one hundred and one hun- 
dred and twenty-tii-c men. and the other shops as many more. To 
meet this emergency, a new buildin); was planned, into which all 
ibc labotatory apparatus used in either instruction or research could 
be removed : thus gtvitig ample space, for the present at least, for 
the extension of the shops, by pivinjj to them the considerable spnce 
so vacated, while the remainder of the new structure could be de- 
voted to the purposes of the depariinenls o( drawing and machine 
design. 
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THE SfBLEY COLLEGE EXTENSION, CORNELL UNI- 
VEKSITY. 

The extraordinarily rapid growth of the Sibley College of Cornell 
University since its re-organ ijtat ion ,ind expansion of two years ago, 
with the inimductiun of the course and department of mechanical 
engineering inder iTofessor Thurston, the extension of its shops 
and department of the mechanic arts under Professor Morris, and 
the formation of a carefully planned department of the graphic arts 
under Professor Cleaves, — all under the general direction of Dr. 
Thurston, — has compelled a corresponding extension of the ac- 
commodatioi\s for cius and Icclurc rooms, and especially for shops 
and drawing-rooms. Two years ago. before this re-organization 
had taken effect, the number of students taking this course was 
vciy smallr vaiying from twenty to tliirty. perhaps. Last year the 
freshman class, including mechanical engineers in regular course, 
in electrical engineering, and special students with the resident 
graduates, numbered above eighty. The number of appUc.inis this 
year is so large that the limit for the entering cliiss is necessarily 
fixed by the capacity of the shops and buildings, including the me- 
chanical laboratocy. It is probable that the numbers received iQ 
all classes wilt exceed two hundred and fifty. When aD classes are 
filled on the basis now taken, the college will number something 
over three hundred students. 

But it was originally dcsigiKd to accommodate ver;- small 
classes: and. notwithstanding the fact that within a few years it 
has been more than doubled in extent, it could only accommodate. 



Tlie enii^iiving on the next page shows the extent and arrangements 
of the depiirtmcnls of the original group of Sibley College buildings. 
The main building is seen at the front and left : while be)'ond it is 
the laboratory building, in which instruction in chcmislr)' and 
ph)sics, and the principal p,'iri of the tuition and practice in elec- 
trical ciijrjnceriiig. are cjirried on. The dynamo.nxxn is in the rear 
of th^ main building of Sibley College, .tnd contains a considerable 
number, and hardly less variety, of dynanto-dectric machines. u»ed 
in ihc course in elerctrical engineering principally. The lower Hoot 
of this building is devoted to the purposes of library and reftdin|^ 
room, museums, a lecture-room lor the junior class, and the rooms 
of Ihc professor of the mechanic arts. The second lloor contains 
two large drawing-roomi, the lecture-roflin of the professor of me- 
chanical engineering, and the rooms of the director. The third 
floor is occupied l)y the rooms of the professor of drawing, — bis 
office. lecture-room, and two large drawing-rooms like tho*.e below. 
All these drawing-rooms are c;<pcclcd to be occupied by the low«r 
classes : while the senior and junior-classes will have their dramng- 
fooms in the new siriicture, now just occupied, which building will 
also accommodate the resident griduates, professors, and others 
coming to Cornell for advanced work in this department of the uiu- 
versity. 

The accompanying plans present the arrangement of the build- 
ing (omiiiig the last of the Sibley College extensions, and now just 
completed for occupation at the beginning of the college -year 1887- 
88. It is calculated (0 be of sufficient siie to accommodate The ae> 
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poses of research, and Turnishing the <Uta used on the apprr floor 
in ihc dcsi^inj; of nmchincs and itruClares. A room U set a!>art 
on the iipiKT floor for the uw of the professor having ilirection of 
ihe work, itnil Inking charge of the building and apparatus. A 
toilet and coat room is provided here, also, fi>[ ihe use of such 
students as work oo this floor. All these rooms are wlihoui other 
finish than lultomlning on tite walls; liut this is ol a lighi-bufl 
shade, an<l the ceilings arc finished in oiled yellow pine, with Ihe 
hcai7 beams supporting il panted a hluc-whiic. Thus the rooms 
are all well lighted, and are exceedingly bright and cheery. All the 
heating-pipes are placed overhead ; and it i* expected that the ex- 
perience alrcjul)' had with this atrangcmcnt will he here repeated, 
and a thoroughly equable and pleasant icmpcraiure obtained, The 
steam-pipes are also oul of the way, and desks. lables. benches, or 
other furniture can l)e placed at the windows, and no anno)-ance 
felt front ihc uncomfortable proximity of the source of heiit. i>ocl(- 
ers are provided fur the drawing-boards, while the tables axe con- 



the use of students %i'orking up their data, and another room for 
specijU research, which will contain the balances, the few pieces of 
chemical apparatus needed for i^ajfanalysis, and other work which 
can best lie done here rather than in the general and larger labora- 
tories. The centre o( the large room Is reserved for a very heavy 
icslinK-machinc, which it h proposed to place there at some future 
time. 

At the left of the hall, and in the west end ol the building, is a 
group ol rooms having special interest to the engineer engaged in 
work related in any way to steam-engineering. The largest room 
of the three is devoted to tests of engines, steam-pumps, and vari- 
ous mctors (fttcam, air. gaa, and witcr driven), which will be set tl(> 
permanently, and to the tcmpor»r\- mounting of small motors sent 
in for test- A steam-pipe Irom the boilers in the adjacent apart- 
ment, and connecting also with Ihe larj^er boilers in the main part 
of the colte^ group of buildings, supplies steam to the steanv- 
engines and steam-pumps. Amongst the machinery here mounted 
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stnicted nith drawers to take in the small apparatus : and cases on 
the walls will be arranged for T-stjuares and otiicr instruments 
either too large to be otherwise cated (or. or. being the property ol 
the college, such as must be accessible to the instructors at all 
timc». 

The l'»wcr flo'ir i^ constructed and is finished very much like the 
up[)er; but it i« appmpriaied to a most interesting ;ind novel part 
of the work of the rollrge. In the middle of the building is a trans- 
verse hall out of which opens the toilet and coat room. At the 
right, on the east side of Ihc halL is a large room, of similar size to 
the great drawing-room overhead. In which are placed all ihe 
testing-machines (or use in investigating the strength and other 
properties of the maieriab used in mechanical cn^nccring and con- 
stniction, Including several tension -mac bines made by Rhieie. Fuir- 
banka, Olscn, and Brown & Sharpc. a transverse testing-machine 
built by Faiit)anks, an * autographic recording testing- machine ' of 
the Thurston pattern, designed by Bond, and built by the Pratt & 
Whttnc)' Company, two siics of Thurston's lubricant tcaling-ma- 
chincs, dynamometers of various t>i)es and azcs, and miscellaneous 
apparatus of similar character. Farther toward ihe right, and at 
the east end of the building, arc a room for an instructor and for 



are a. straight-line engine buUl in the college workshops, a 
inghouse engine, a llrayton petroleum-engine, an Ericsson engine 
(gi>Tn to the director liy his friend, its distinguished inventor), \-aii- 
ous makes of sieam-pump of the best types in the market, and 
other apparatus and machinery that properly fall into this class. 

At the c»tteiiic weit end of ihit door are the boiler-room, in 
which are the heatjtig-boilers, which are placed there as a reserve- 
an«l for experimental purpose*. ;ind all boiler accessories. A space is 
rcscivc«l at one side for ihe Urge experimental boiler, which is pro- 
posed 10 he used in making twiler trials on a larger scUe, and (or 
iniesiigations at pressures exceed ing thotie commonly employed, and 
ranging up to possibly five hundred pounds per square inch. The 
second of these two rooms is appropriated to calonmetric investiga- 
tions, including the calorimetric tests of the quiility ol steam, whicb 
are to-day — more than fifteen years nfler Ihcir introduction in this 
country by Emery and Thurston, and abroad by Him — just conff 
ing to be recogniieil as essential to any satisfactor)- detenninaliori 
of the efficiency of boilers. The various forms of ciilorimcter now in 
use will be set up here, and made useful Iwlh in regular instnic- 
tion. a«isall the .^jipar^iliis of the laboratory-, and in special re- 
scarcho; involving their use, just outside this end of the building 
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is a chimney wv«nty-live feet in bdght, and having n flue About 
(our led u)UArc Mhich will be amply- sufficient to carry away the 
giae%, ami to proi.'idc good draught lo all tfie boilere together. It is 
given this hei^tit, partly to give a strong natural draught, such as 
will be needed in investigations of the eflicicncies of boilers at dii- 
(ercnt rates of combustion, and to insure that the adjacent build- 
ing*, some of which may ultimately be carried up lo a considerable 
height, may not interfere with its action, and may not rccdre gases 
blown from it-* top. The ceiling of the*c room ^ and floor of the 
upper portion of the building, are given the standard "mill construc- 
tion.' and consist of two tioors of yellow pine. Hrparatcd by an in- 
termediate layer of cement. The floor is carried on heavy beams, 
and left unUlhed at\i\ unpla$tere<l ; the lower surface of the ceiling 
being given an oil tiniah, and the beams painted as o^xr the upper 
■tpartments. 

The structure is an example of a Kucceuful attempt to secure 
large, comfortable, imd well-lighted rooms at small cost. The 
con:tlruction is as simple as possible, and ihc linish is of the most 
inexpensive character. The result is ihoroughty satisfactory, if 
we may judge front the limited experience so far had with it. 



CO-OPERATION ON THE CONTINENT OF EUROPE. 
III. — Austria. Italy, Beluil^m, Sweden, and the Nether- 
lands. 

From Austria the answers to Lord Rosebery's circular (see 
Stutua, No. 2TO) are based on the reports ot the inspectors o( in- 
dustries. In Vienna there are several societies founded by work- 
men, which, from small beginnittgs. have so developed that they 
now afford facilities of cheap supply tu many thousand families. 
One of the must important of tlx^K assodaiions is (he Arbeittr- 
Spar^und Consum\<erriK (Workmen's Saving and Supply Associa- 
tion^ in Fiir^fbaus (registered as an unlimited liability company), 
founded in the year 186$ by fifteen working-men. and which now 
contains about 3.S00 members. Any person, without distinction 
of station or sex. can become a member of the association. Nearly 
half the racniWri, about 1.600. belong lo the class of worfcing-tncn. 
while the reinaitider are independent mechanics, tradesmen, small 
oflicials. pensioners, widows, etc. Each member pays an entrance- 
fee of 30 kc. lo the fcAcrve fund, and a subttcriplion of 10 fl. for a 
share. 

The members have the right of speaking and voting at the 
general meetings, of procuring gootlsat the stores of the society, 
and of clainiiiii; a share in the prowls. In addition, each hicmber is 
allowed to make savings deposits to the amount of 500 fl. These 
deposits yield an interest of six per cent, and can be withdrawn at 
any time, together with the interest, on giving notice beforehand. 
All goods bought must be paid for in cash. 

At least live per cent of the net profits arc paid to the reserve 
fund, so long as the latter docs not arnounl to iwcnty-fivc per cent 
of the members' capital. Out of tlie amount which remains. Inter- 
est at six per cent ii paid on the ^ihiLre^, and, should any further 
sum rcm.iin, it is paid in dividends to members according to the 
amount of goods purchased by each during the year from the 
society. The associAiion is managed by the board of directors, the 
council of in%pection. and the gcncntl meeting. The board of di- 
reciot^. which is composed of the manager, the cashier, and the 
goods manager, are elected for a period of three years from among 
the members in a general meeting. The board of directors reprc- 
senuihe society In its public dealings, and is charged with con- 
ducting all its business affairs. The members of the board receive 
a salary. The council of inspection, which b diargcd with watch- 
ing over the management of the business by the board of directors. 
consists of liftern elected members, who receive no salary. The 
general meeting has to consider and decide upon all matters of im- 
portance which aficirt the iotiety. and these meetings are held 
quarterly. The accounts are balanced iiuarterly. 

It seems that the goveniaicnlal reports funiish no statistics 
of the number of co-operative societies in the whole of Ausirii. 
The only reliable information on the itubject Ik found in a report 
drawn up in iSSi by ZJr. Hermann Ziller. e<litor of the Gft^ss<n- 
uA^^fl, the organ of the General Union of Industrial and Provident 
Sociebes in Austria, of which union he is the founder and director. 



The subjoined table give* the number of cooperative societies b 
lower and upper .^ustrui. Salxburg, Tyrol. Vorariberg. Styria, Co- 
linthia. Krain. the xcncoast, fSohemta, Moravia, Silvia, Calicia, 
Bukovina. and Dalitiatia. in i8St : — 

lVo»i«'i tNuiki n» 

CMmincr*' *MMU«i <MlliB< fMd, clotbia^ cu.) >■• CSS 

bciMtM ter Htiuiiif utnn la faaiiiif ButMriala wtut—l*... S 

Sodtlta fm lupftliniiK ignndlursl impl*auaB. mum.ctc..- i« 

Itev naMtial and iclliag-tlaptiu ■ 

8«lliBr-ikpo( .. I 

Aruunt'pndMingUKidaiMM .....i^ 41 

Atricultunl prodncinc tiBociuiagu to. 

BuiJflioc tvcicBA ■■■.■.....,,«.■.■.•■•.,,,.■.■...■■. f 

TndiD( tDcialiM.. .•>...■.■■ M 

liuuranec todctlat • 

Varisoi..,,. >,.,,••■ Ill ,...,■■■.• >.i.,.>,i..i...i. 

Towl 1.1.S 

All societies in Austria, of which the number of members Is un- 
limited, and which seek to benefit them by carrying on bttsiness m 
common, are required, by u law passed in 1873. to be registered 
cither as limited or unlimited liability companies; the measure of 
liability in the former case being fixed by their niles. which, how. 
ever, do not generally moke nianbcrs liable for more than double 
the value of their shares, and their responsibility termiiuies by law 
after their membership has ceased for a >'e3r. In unlimited com- 
panies the liability extends ihroi^h the second year after the 
expiration of membership. In 1S81 something less than twotifths 
of the societies tabulated above were registered with unlimited, 
and rotbcr more than two-fifths with limited liability: about OMC- 
fifth were unregistered- 
People's hanks are the most numerous eo-operativ« societies in 
Austria. As has been already seen in Dr. Ziller's table, there were 
1.139 of those associations in tSSi. They were unequally dis- 
tributed over to different pTY>vinces: Bohemia having 435, Moravia 
304, Calicia 140, and Lower Austria 118, the other provinces only 
contributing in numbers varying from 2 10 33 to the total. About 
half these societies were unlimited as to liability. 

The people's banks may be divided into two groups. The first, 
the majority, are open to all clasiies. and their members arr gen> 
erally tradesmen, artisans, and fanners: the minority, which form 
the other caicgor)', arc open only to officials. The total number 
of the lallCT kind of societies in .Austria wa.i 79, more than two> 
thirds of which are in Lower Austriji, the melropnlitan provirvce. 
Only 696 societies made a return of the number of their members, 
which amounted to 196.648. giving an average of 416 members per 
society. 

Austria has nO co-operative societies (or shipping or fishing. Of 
the 61 agricultural co-operative societies. 59 arc dairies and cheese- 
farms. There is one co-operative association for Iwe-culture. and 
one for hop-growmg. In tSSt five cooperative building societies 
existed. Their object was to provide dwellings for artisans. They 
were not financially successful, and are now in lic|uidaiion. 

In Italy co-operation has gained much ground since 1883, 
though it baa been known for twcnty-tivc jTars. Before 1883 co- 
operative institutions were hampered by legal restrictions. The 
old commercial code did rwt recogniie co-operative societies as 
such, and they had lo exist as limited li.ibdiiy companies. The 
code of 1S83. hotvcvcr, directly recognizes co-operative societies, 
and regubtes their administration. 

Instances of various kinds of co-operative associations arc now 
to be found in Italy : but by far the most important, in regard to 
their numbers, capital, and success, are ihc co-operative or 
people's banks {banc^ /o>it/ar/). Co-operative stores {tinteiA 
co-cptrathft di comum^) for the purchase and retailing of pro* 
visions, fuel, and other necessaries of life, are fairly numerous and 
successful amorm; the working-classes in cities and towns. In 
many aises their e»tablbhmcnt is due 10 the initiative of friendly 
and mutual-benefit societies, and sometimes the two objects are 
coiiilMned by one aasodalioa. 

A law passed in 1870 exempts co-operative societies from the 
payment of of/rw' 'or Incal entrance dues) "upon goods provided 
by them for distribution solely among their own members, lor pur- 
poi^cs of benevolence, and for consumption at the homes ot those 
persons to whom the distribution Is made." 
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Thi» tutule led to a con&iderable increase in (he number of co- 
operative stores, and cases occurred ii) which the privileRe was 
abused; and the rciil nbject of the society ilself, ur of iniirvidual 
members, was to defraud the octroi by introducing goods (or pur- 
poses of trade. In order to prevent similar occurrences, the con- 
stitution of most co-0|>crjtiv<; store auociatiuiis expic^aly forbids 
the members, under pain of expulsion, from allowing Mraii^crs 
to deal at the store in their name, or from sefling the ^ods ol»- 
tained there. 

No statistics respecting the number or capital of these stores 
have yet been published. 

Cooperative As$oi;talion9 lor purposes of production eiist in 
Italy under various forms, but they are not very common, ihouffh, 
since the new commercial code came into force, ihelr numbers 
have increased considerably. 

They are generally established by and limited to members of 
the ^ame trade or occupation, anri exist ai preieni among masons, 
bakers, macaroni-makerx, tailors, milliners, rope-m.ikers. printers, 
tic. 

The associations for production are dlher intended f«) (or the 
purchase of raw materiaU, tools, etc., or \h) for the exercise in 
common of the trade to which th^ refer, whether in a co-opera- 
(iw workshop or otherwise. 

The fundamental difference between the German and Italian co- 
operative bsnks consists in the i-ar^iiig degree of rcsjioniiibihty im- 
posed on their ntcmhtn-s. While the German instiiuiions are based 
or the unlimited lUttiiiiy ti( their shareholders, the Itali.iu banVs 
have, from the nnt. adopted the principle of limited liahility. With 
regard to this dttfcrencr, Iialiim writers point nut thai the a<Liiuitip- 
lion of unlimited lt.ibility would have ileterced jiemions of rneaju 
and education, whosw assislancc at the outset ^vas more indispensa- * 
ble in Italy than in Germany, from becoming racmhcrs. and at the 
same lime the character and habhs of the jwople themselves would 
have disinclined them from entering any aMOCiaiions inroK-ing so 
great a risk. 

Some co-operative b^nks with unlimited liability have, it is inic, 
been eslabiisbed in Italy dunng the last (ew ye<irs, chieJly in V'ene- 
tia, at the suggestion of Dr. 1-, Wollenlnmrg, but these are only 
about len in number. 

Industrial co-operative stores are very generally established in 
Belgium, having as ihcir main object the wholesale purchase, and 
retail sele at wholesale price*, of the chief necrvarie* of life i« the 
working-classes, such as food, clothing, bo<«s, linen, etc. Credit is 
not usuall)' a!loi\'cd. A certain portion, sometimes as much as fifty 
per ccni of the protits, is set aside to form a reserve (urtd. the re- 
mainder being shared amongst the members in pr(>|Mrtion to the 
amount of their purchases. A member, on joining one of these 
societies, is bound to pay in. cither at once or by instalments, a cer- 
tain sum to the fund. Should he not have i)ai<l ii up when the 
dividend is declared, hb share of the profits is withheld, and goes 
to complete his contribution. 

If a cooperative society has only a small capital, no store need 
be opened : but contracts are made with the local iradcstnen, who, 
in return for the society's custom, undertake to sell ihcir goods at 
reduced prices to the members. The usual practice in such cases 
b for the members to buy their goods at the wme price as ihc pub- 
lic, receiving at the time of purchase a ticket im which is notetl the 
amount of their purchases. The owners bring their tickets at 
tixed periods to the eonmitlee of the society, and receive in cn- 
change their share o( the percentages allowed by ihc society's 
tradesmen, and paid direct by the latter into the common fund of 
the society. Such percentages rarely exceed six per rent. 

Sometimes, as a substitttte for this ticket-system, the societies 
distribute to their members counters or tokens, re[)rcsen(ing 5 fr.. 
1 it., so c. 30 c. such tokens being of a different color for each 
tradesm.in. For instance : a tncnibcr wtw wants to buy meat ob- 
tains from his society a counter in exchange for his money, repre- 
senting the cost of the tneiit he retiuire*. which he receives from the 
society's butcher .it the ordinarv t.«c, his purchase being entered in 
a »i>ecia) register kept by the buichcr. At the end of each month 
thiL society's tradesmen receive from the commitlee the money 
equival«Bt of these tokc-ns. Supposing that the butcher brings 
too (r. worth of tokens, and has agreed 10 allow a reduction ol 10 



per cent, the society paj-s him 90 fr.. and the 10 fr. percentage go 
towards the society's general dii-idend fund. 

Both these systems ohliitn in large cities, where the working- 
classes are much scattered: but provided the society has sufficient 
capital, and can open one or morv branch depots, the store system 
is, in the long-run, more advantageous to the meml>eni. 

One of the most powerful of the co-opcraiive societies in Belgium 
is the Flemish Vooruii Society, the centre of the socialistic move- 
mcnt in Itclgium. 

This powerful association counts on its rolls 2.700 heads ol 
families, each of whom is bound to pay a iritling subscription an- 
nually to the general fund. The Vooruit is the type and model of 
all similar institutions in the other Uelgian cities, is well adminis- 
tered, owns premises of considerable extent, and has already at- 
tained a good tinancr-il jmsition. Attached to it is nn admirably 
organixcd st com* bakery, which sells bread at a somewhat lower 
price than the other bakers can afford to do. ihe smeiy guantii> 
te«ng to the bakery a minimum profit of at least loc. the kilo- 
gram. Tlic prul'its of the baker>' are divided as follows : a certain 
portion is jiaid into the »o<:iri)'5 own i-.w'm* ^t prftftfyanet. or provi- 
dent fund : another into a fund for the suppon of the worklngmen 
in Ihcir economical slrufi^les and stnkes ; a third portion is devoted 
to tlie formation af a library ; and the remainder is divided amongst 
the nieinbrrs, »ho receive the profits in kind, thai is to say, in 
loaves delivered gratis, according to the margin ol prolit left to be 
disirihuied. This division of proliis is made twice annually, — at 
the new year, and at the summer ' kerraesse ' fair. 

In June, iKK;, the protits .imounled to 43.738 fr. » c, ; in De- 
cember last, lo 46,233 fr. fio c. This bakehouse may be r^arded 
as the m.iirispnng o( the whole Vooruit organization. It also has 
a clothing-stiire. a pharmacy, and ivwi newspapers. 

The Vooruii Society intend to push the principle of 00-operation 
to its extreme limits, and has already tvry seriously crippled the 
small retail ilcalers. who formerly enjoyed the custom of the Ghent 
workmen. 

Hitherto no otHcial returns have been published showing the 
progress of co-operation throughout the kingdom, but the present 
goremmcnl have recently re-organized an industrial department in 
the ministry of agriculture, which, without infringing on the free- 
dom of the societies, will funiitih precise statistics respecting all co- 
operative institution a. 

With ihe exception of the cotton-manufacturing districts in the 
provinces of Drenihe and Ovt-rijssel, there are no great industrial 
centres in Holland, and. although there is a considerable amount of 
manufiicturing i^dusIr^' in the country, it is too scattered Iq favor 
Ihe formation of co.opera[ive institutions: besides which, the 
southern Catholic provinces of Brabant and Limburg appear up to 
the present loinlly inaccessible to any such efforts, which are not 
encouraged by the clergy. The Cieneral Workman's L'nion of 
Holland does not number more than 4.000 members, and the 
efforts made to form rvffular trade.t-unions have as yet been at- 
tended with but partial success. There are not more than a rloicft 
workmen's co-operative stores in the entire country, and none of 
them are of any impurtance. 

Co-operaii»c societies exist in certain parts of Sweden where 
there are large industrial works in the country or in small towns, 
the workmen subscribing tiigcther to buy the stock of supplies 
wholesale, the siune being then sold retail to the members al a 
cheap rate. Any eventual surplus u-ould probably be divided. 

Co-uperaiive stores .ilso exist in Stockholm and other towns 
copied from the l^ngli^h sy^tnn, Mr. L. O, Smith, a ca|)iialisl and 
member of the First Ch.imber, went over to l^ngland some years 
ago. and studieil ihc system as worked at Manchester aiid 
other large centres of manufacture, and started the co-catlcd 
Arbitarfring, or Working-Men* Co-Operative Society, with stores 
and eating-houses, or • steam-kilchcns,' as they are called, where 
an ample dinner can he obtained tor from about four-pence to four 
an<l one half jience. The^e stores have been so far successful that 
they have lowered the prices of the necessaries of life for the work- 
ing-classes: but the hope of the founders was, that, when once 
started, the workmen would take over the man.igcment of these 
stores and keep ihem going. This hope, however, has not been 
satisfactorily reabwd. The numbers frequenting the stores and 
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By James McCosh. D.D.. LL.D.. Pred- 
dent of Princeton College. I. — The 
Cognitive i'owtrs. II. — The Motive 
Powers. 1 vols., tamo, tach 8i.$o. 

The dm volume conuini an Ana1>'uii of the 
opeial-ont of lh« tensM and of their leUiion to 
the inidleciual proccuei', ami derolen cnndder- 
ablc i[)iicc lo ■ •]iscui4ii>n of Scntc-peiveption, 
from the phyiiolajiical side, accoiufianicd by 
Approprlaic can. The kcod(1 volume con- 
tina«t the subject with a ditciits^on of rhe power 
of the Conscience, Smotlciis, and Will. 

"The booV a wrillen in a i:lc&r And timplc H^U ; 11 

biMlha % iwcctaiKt wiitnlng «i>Ifii ; »di1 h i> in>pii«J bf 
a nablc purpMc. In ilmc rap«u it ii * minJcl si whai 
• Mit-boall ibould Im." — ProfcMor Vi'iLUAK Da W, 
Hto*. of Bowdoin Collet*. 

" The njit it clear and tlmplc ; ihe millei » avll dit- 
■ifliuled| ■■ nil <;«ven ih* pound muMlly Uughi in 
luich ic»<ba<ik>, bDil I *nt tute >nr teictict w~iuli And ii 
■ iMlpf ul euide ui hii ctutB," — ». L. Caldwiu.. I>i« 
Pcoldeal of Vtttar Colltte. 



ElemeDts of Pbyslologlcal Psjcbologj. German Psycbolo^ of To-Day. 



By CeoftCE T. Ladd. D.D.. Pro(es»or 
of Menul and Moi^d Philosophy in Yale 
t'niversit}'. With numerous llluitra- 
tions. t viM.. Svo. ^.yt. 

Thit walk of ProfeMor Ladd'a conlaini in its 
tU hundicd and nlnctf-m pages more informa- 
tian on ihii tnoil inietening branch of mind 
utence than any tlmUar work in the English 
language. It isimpMiible in a brief notice to 
give a.ny adequate conception of the ^tentific 
character and practical applicatioB of thti ad- 
mirable volume. In ili clan it tiandi alone 
RiDoae Amttican boolu.— TAr Sthva/Jptmuil. 

"Hit cmdiliun, and hii bri>ad-miniialiKu ire od a 
par with tseli niheri and hi* rcijuin* vill pnbabl]>, (or 
nanr v^an to come, be ihe itastfud wcrk tt refcrcME 
en [he lulijeci." — Prof. WttLiAU jAun. in TXi 
.Vatirn, 

" It htAflniecly the rtpeil treitlM in out IdB^uicc b 
iu ipecial Itcid, utd i> ■ (hininc exampla ol gowl uroili in 
natural hitlory. by a •luilcnc whn hai rcmred ■ ihaa- 
lo^ul affbi phduqdphiol ^iucuifn,^' ^ ffftt^m Stmtrm* 



The Etnptrkal School by Tk. Riboi 
Director of the Re\ue Pliilosophlqtte. 
TransUied trom the second French 
Edition by Jamn M. Ualdwin, Ute fellow 
of Princeton CoUc)[c, with preface by 
James McCosh, D.D. LL.D. i vol„ 
crown 8vo, (2.00. 

The object of tbb book is to give an account 
of tb« valuable ic»e«rchcs made in the 6cld of 
Phyaiological Paycholosy by l^rinan tnvttli- 
gaion. besiiiDtng with H^rhett aii') hit ichoot, 
and coniintiinj with the r<t«atchei of Lotto, 
Mulier, Weber. Heimholti. Wu«d«. Fediner, 
and minni »cicoti>t». 

Dr. McCotH uy>. '■ Wc hav« d*v t ekoi a&4 0««B- 
pRhemive accmat of ch« Cannaa obecrricioai. capiut- 
meatt and diaeuwion* in lh< wurk of M. Riboi, with 
•■kich every Mudteit of piTclMloQr iheuld be aci|uaiDM<i. 
Il coii(aia> tbc anobincil mvlu of careful obMrration*. 
encmaenU ami cak»Ui>on> which unn«l be o]>Utn<d 
MOinUtt raccpt br mdins innumnabk booki and 
KOnotraplia noit diAirult to tdllKt. Kii intnjinUiiiiw* 
•ad enilcLwu aUo *i« OTisinal and prvfouail. 



*«* Corr€tpoHden(c is soHdUti from all ttathtn desiring copies far (xamtnaihn anJ ttrms of tntraJuctlon. A fuH 
Descriptive Catalogue 0/ Standard Text'Books for Schools, Colleges and Theological Seminaries mailed to any address 
OH application. 

CHARLES SCRIBNER'S SONS, Publishers, 743 & 745 Broadway, New York. 



MACMILLAN & CO.'S NEW EDUCATIONAL WORKS. 



NEW GEOGRAPHICAL SERIES. Edited by Archibald Ceikie, 
F.R.S. 
Vol. I. The TBACHi^G or GsocSArur. a practical handbook 
for the u»e of Teacli«r». By Archibald Gcikic. F.R.S.. Director 
Cenenl of the Geological Survey nf the United Kingdom, etc, 
elCt l6ino, 6a centa, 

" Prom lhi» ttandpuini the subject i^ admirably treated. Ceikie 
ahowi how every i>itgl« (act anil «vtiy single observation can be made 
ai« of from a gei^aohicil 5tandpoint— the itaie of the weather, the 
famiture of the tchooJ room. Ihe ■iilk kerchief of a child, or Ihe coal 
uicd for fuel. He makes the study of the mrroandingi the ttariine- 
point for leachin;; phenomena of nnioinl hiitorjr, of meieorotogy, hiiioiy 
andofMcial science. . . . HiiiccoioinciidaiionihatftciualafaKrvitiom 
ihould always be the foundaii<'n vf icachiiiE is of eminent importance. 
. , , Publicationi of tbi» Icind cannot (ail to excite the inteteaC of 
American geographers, "^&-i.'f«i-. 

"N'iihiiijj, in nui otiniiilion, could be more tnliirictorv, or calculated 
to lead ti> m )rc proliuhle rc^ulli, than ihc mggesiinns containeil in the 
inirodncioty clinpien (ot the elemenuiy tcnchingof the tubject. . . , 
Mr. Oeikie'a volume, as a wliole, iiftt teujirapby liitoa new alinotphcre." 
^LonJaH Timet. 

A HI.STORY OP ENGLAND FOR BEGINNERS. By Arabella B. 
Backley. author o( " A Short Hliloiy of Naiutal Science," 
etc. With mips, (ilobe. Evo. %i. 
" A capital book for Beginners," — Stkita!mMttr. 

HIGHER AI.GEI1RA. A sequel to " Elcmentaiy Algebra for 
Sdiooh," By K. S. Hall, M.A., and S. R. Knight. B.A. 
lamo. I1.90, ' 

" We have no he>ilation in uying that in our opinion it it one of the . 
best booki. that have been published ott the subject. It ia remarkable i 
for cleanieM, accuracy and ihoroughRett."— &*i>a/ GuorHau. \ 



GREEK TESTAMENT. School Readingr on the. Ueins ihe out- 
lines of the Life of Our Lord, u given by S>. Mark, with addi- 
tions from Ihe Text of tlie other Evaogctiita. Arranged and 
edited vriib Nolct and Vocabulary, by the Rev. A. Calvert. M.A, 
16010. It. to. 

MODERN LANGUAGES. 

MILTONS PARADISE LOST. Book* I. and IL Edited with la- 
ttcductioD and Noiei, by M. Mncmillan. B.A. ifitaa. bo ceott. 

MACMILLAN'S FOREIGN SCHOOL CLASSICS 

SCHILLER. WiLHKLHTSLt- Kdi ted Willi .in Uittcricallnltodgc- 
lion and Notc», by G. £. Piunacbt. i$ino. 60 ccnu. 

SCHILLER. WALLEMarait. Pan \. Du Lagtr, Edited wtih 
IntfodncikMi and Noic«. by H. B. C<.>iieii]l, ^^A. tSmo. socentt. 

MACMILLAN'S ELEMENTARY CLASSICS. 

Smv VOLLUU 

CAESAR. Tmk Gallic War. Boole 7 Edited with Note* and 
Vocabulary, by Rev. Jobs Bond. M A., and A. S. Walpole, 
M.A. iStno. 40C>cnu. 

OVID. Sicans rxoM thk Min'AMORi>iic»e». Selected ard Edited 
with Notet. Vocabulary and £xerci>c«. By the lame editor*. 
tSmo. 40 cent). 

OVID. Easy SsLtcriOHS pkom Otid in Elkciac VitasK. Arranged 
and edited with Note*. Vaealiular)', and Exerci>e3 in Latin Xtnr 
Compoiition. by Herbert Wilkinwn. M.A. i6mo. 40 i;enla. 



MACMILLAN & CO.. I 12 Fourth Avenue. New York. 
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FALL DRESS GOODS 



JAMES McCREERY & CO. 

Offer ftmong their lu^ &• sort me at c( 
Fall Dresi Cftods the following Speci&l 
Lines : 

Two lioes Stripe and Check Cheviots. 
44 iaches wide, at 60 cents : worth $1. 

Al*o, ThrM Linea Check and Strip* 
Suitings, j4 Inckei wide, at 75 ceoti ; 
well worth %i.a$. 



ORDERS 

BY 

MAIL 



from an^ part of the countrj 
will receive carefal and prompt 
attcDtioD. 



James McCreery & Co., 

BroBdwaj and itlh St . New Y#tk. 



6% 7°'o 

The Amvrloan lnvo»tment Company. 
•( Emvetuliur], lain. »'ih 1 i>3:Jh|ii> oapllal of 
9000.000. surplus 375.000, 'iTcTo fitit 

Uoncaio Loontdnwinf SBVen prr vcm, l-^ih PiincU 
fat aad lai«r*u fully guarantoad. Mf^ e pei 
M>L uyyva Dibtolun t!<iud> H-cutti] bjr lu; pei cent. 
«f fit»l M.3it(;]i|^ L^aAb hcM in ttu>l hj ike M^r— 

oantlteTruat Company. N.V. ji^taM.t*!- 

lificaici of de(i(»il foi jKiiodt under cne yeli. Wiiie 
01 full informoill'^n »zi.l Ftr^TcncH Co iKe cotnpAny ftl 
1 BO Naaaau St.. N. V. A. L. Omtbv. vice- 

Fret, ud (>«ocnl MaaMer. 

DIAMONDS. 

A xiy Urge iiojli in-, .-n^' ■■.rur i. f !i...i. mli eon- 
uanlljr on Miul. An^^' 1 iniinL ..Ml ' .'- .rn: i.,r rumlna- 
Hoo in ihn riiy oi »iciiiiiv 'Alien rrluiliJt ii-.iiiji dnirt 
tl. WALTHaSi WMtflES, RICH TEWE.l.RV. 
KKKNCll MAkLLl LIUCKS. BRONJfKS, STF.R- 
LI.VO alLVEKWAHE, ETC. 

K MAIDKN t.A\-F., X. V, 

STUART & SHEPARD. 



W.H.WAlJISLBTftCO. 

•CCtTCMOlM T« 

It. &J. BECK, 

1C1S ChMtnwt StIHt, Pliltl. 

Microscopes and all 
Accessories in J Ap- 
paratus. Photoerapn* 
IG aiol Photo-Hicro- 
graphic Apparatus and 
Outfits. 

Spectac les, Eye 
Gla.Baes, Opera Am! 
Marine Glasses, etc., 

llluMraieil I'licr l.iti 
innileJ /nt id any ad. 
dicu. Mention S<:iKMCt 
io concip-nxling with u», 




GOOD NEWS 
X2 LADIES, 

I ■ iiti .t Iriilij. i-iE . riT - * MT of- 

f. '■ ii Vij« '■ J nut Uiii" I', col 

'!(■ .'ili-ti f.jr '-■u.r t'-lrlinlnl 
.1 '.. .iiiFifiii ..,,!,] liiiiil 'ir Vfim 

!i ■■■- I liltii Tl 1 -•■!, Il!i.r,.'t t([, 
l['»r Ivlli.l hi-1, W ul. tl. 1.'... trflllJB. 

.... liiillin. K--II lull [ndli iilifimlilm* 

^Tia: «iHKAT .*.«KRii i\ ti:a »m-. 




orW' 



CLUBBING RATES. 
Bv sjiecial arrangement wiih the publishers, 
we are able to make the (ollewing lempling 
offers : — 



AumicMi A^iiciilliuitt 

Amertcui AichitiKt and Buildios 

Imperial edition 

Ke(uUf " 

Amerlcu Icumal «I Pbilalcfy. . 

Amerlc^ua MachlnUi • 

Amencui Magatuii 

A^LcrtcAn NBturalitl i^.. 

Andover KtvUw..... 

AiUiiiic 

Ui*Jiiie<|-> 

Drain .....>..... 

Huildias [wecUtl 

Ctnlitr)' M«(UUM..... 

Chiutatuiiuui, The 

CbritiUn UnUn, The 

Chrbtlui Weekly. lllu*Lia(«d 

Cumopoliiu. Tlie 

Critic 

Dottor _. 

IcIbciIc HaaaiiiM. 

Edinborih Rcritw 

B1<ciTi«l WoiU. 

BlMiridu and Electrictil En^nnr. 

£n(>n«iiiig u>d Mining Jaumal 

Enfttih lll<ulr«ied Uifaiiac 

riinilvhiary Piper (N-V.) 

t ana jnd liiinlea.... 

Furni Home... 

Tarin Joumal. •>... ,.... 

Fomi ml] StrcOli . 

rotum.Thi , 

(Joilfy'i Lady "i dm* 

Hail-cr'i Blur 

tlui*"'* Miituiae ......i 

Hurjiri''. Wf(kl)- .., 

llAfHt'i Vourg PeoiJa..... i....... 

HvjUb in^I Home.................. 

Ilfi»l<t„f Hc.lih 

Home inil Fum - 

Illiuiminl Lvndoa Nim (Aoiar. 

lepnrill 

jTidtpvniicril. 1'he..... 

Inler Ocean. The 

Jourtulol miolaaylKno.) 

Juumil al Srcmbliire Philnopfay 

< Mgia* Willi Jan. Xa.} ..... 



»..5> 



n 



• 4-3»,*ai'> 



te. 



Aft ;. 

Life 

UppiniDii'i Mafufnc >........ 

Litlell'i Liviog Age 

Lfudan Quiittdy 

M^cmtlEan'i Mifiisne.. ............ 

Mag^ilin. o( Anirrlc»n MJltOF]' 

Mechanical Knfineer ....,,... 

NiiU.fe. ... ...,- .......i.,..._ 

Ncv Prill ceion Review. 

Ni-tth Aneriun Review 

OuuiiK.... 

Pnlilical ^Science Uiunerly... ...... 

1^■piI^B^ Science Honihly 

Populup Stienw Newi 

PirlMio. Ti.*..., 

Ptncliiionec 

PM<k 

ru<k ICermui) 

Qairtttly Renew (Le*dM>. 

Oucii« >.....,..... 

Rural Sewrorker. 

^t. Ni[h4j|a4 ... ................ .. 

Scicnrific AzneriEjn..... ............ 

SiipiklFinifnt ............ ■.... 

Ai-cfiiitttandBuilden' olllloa.. 

>cn*»f.e.'* V[A^aJLi>e , 

^r.iithf rn Cijlin'a[or..i'...... ...... 

■ijiriHirfifUi Kiiiublitan Imtkly)...- 

^updayiviloolTImM.....^ 

Trim Sifiinp 

Tralh.'^oket, Tlif, 



4 CO'- A-Sa 
i.o» 41) 
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N. D. C. HODGES, 

47 Lafeyeiie Place, New York, 



ANEW MAGAZINE-THE SWISS 
I>t«u1») to tt>n^liTir ft liif« of PDnCC 

1.7 llftltL^K 11 IL ^r T .111. t>r*.j.t..>.i i-f IJ... AffUHll A..'.- 

nwUiin. uiil ' >le'.''i i » iiir uniculcuat' 

alnewimmt n. .f simtii" a.i.j ilimdIi. or JI 

MUll t'lrlr.. I i-rl .ai.rlti. 

S.l'. 1-. H'JI'UKB. PDnuama. 
Iwmtjn tlui lucuiDa 1; l.tfer«,B FIk*. He* Tork. 



SCIENCE. 

AN ILLUSTRATED WEEKLY JOURNAL. THE 

SCIF.NCR COMPAMV. UWKEH.S AVI) 

PUBLISHER}., 

OrnCBX) AKD l>lK*CTOIth — O. U Clt.MA», dI 
l<altiin.are. Prtiiiltmii Siunw >F8WCOiia. e( Wuhiacion. 
i'itfprtii4tMi GAXi'iNtH G. HvaaAao. «t WaahimtKoi 
Alii. Ubuhiu Htii.i, of WuhinKi do : O. C. MaMM. 
ol Se« H*.«i>-, J. W. PuwuLt.. or WMliinctiui 1 W. P. 
TannaticiOK. of New York ; $. H. Sct^Dtilf, of Cam- 
bride*. 

SCIENCE iMppetn every Frldity. V^liimea (ksId 10 
July uiil /anuary. CammunlcailDai vfiH ba welCD4Mid 
from an>' <|iidrtrr. Rc)f<1v.I niaiiuKrijiU uriH be rciuroed 
10 I he aiKlmii only wheo ihe rc(;ultiu anuiUM of 
poalt^ecfomjuntc* the muiufecnpl. 

Addreaa all <«fTcapoDdeoc« te n Qpruuf-v " 
47 Lalayclts Place, Haw York. 

SuMOnrnoK*.— Uniled Slalei aad Canidn. fj.u ■ yui, 
Uttai Briiaio aad Europe. (4 a year. 

Selrnct Club-raM* 110 mi ttniillaaccli. 
I luliMir. I yr ,■ • ( j.jo 

' " 'T' «ao 

I " I yr a,M> 

4 '■ I jrr *•>.«» 

ADVERTISIXC RATES: 
I Page I lime ....... fjv ao 

« Paje I lime .... ... .a ee 

.14 Pa(* I line . t« «• 

M Pwe I lime ....... j on 

Fur iniaU lajveifweintnii ih* nit vill be it e*Bi* 
per line. wt4h ']i*mpunE. for -cciEiiinnv^ ioaettievt. For 
Infonnatioii aboiii htmial itrAJiinnt or lone rine ceji- 
limco, Kldrcu B.C. KVi'RIVCfllXf , »<»■«« Ad< 
venuiati OEpanmeni ^ 5<.ii><ta. 47 Laiayeiie Plate 
Ne* > oik City. . 

Ailrrrtiitmtn/i m»U ** »utftmitt la nwr/ rM^ttt,* 
Cf/j rrtfirrJimfii UWiH4dar, ■• A.if. 1 

SC/S.VCK it tr-t/rr, f. /:««< n'it aJvtttUt lu «i j 
Oi lent 41 4i(vftlumi4t tmllniii. 

"BowtoStreogtlieiittieHeiQor;." 

Kev. F.. L. Kelly, -f P.icnun, N. J . wrlllnB ot Dt. 
Holbtooli'i l>oalt. ''Hour in .'^tivneihen ibe Stnaryi 
*r,KMit>alaiidScleol>l<c AteihodioT .Ntvet FoegeiiiH. 
ia«a; " I havercad ihii irtiiiw, ihi< fftu. and 63 ■ 
mine nf wealth liiddin in iw pant. By 11 I ■•» ciwbled 
lui cTcrioi tu team ihe jntm '^Slabai Mater.' In Latio. 
I( 1t«k X Ifllle line, but the revuitt were iDarvcIgM*" 
Caialngue and prapettui lice. 

Mailed ID HUT addieK on receipt el (), ^■ 

U. L. aOLBROOK CO.. 1 3 Laljh 1 51.. New Vw*. j 

JOHN F, ftTBATTOy^ ' 




Iniliancr, MeniiliKiuiirr n.-iO W^o1«alc Dealer in ill 
kindt d( HttvcHi uRjnntHmia. KirtiCAL amic auiti 
iniiTi'VMKs-ia. sraATTon'^ cBLtaaaTVD mnuaic cwr 

V|DL.I> tiainC. 

«B Msiden LBn«. HE'W ■YORK, 



A TEMPORARY BINDER 

fcr Siittite ii now letidv, anil will be mailed 
pottpfliil «n rrc*ipt of I'nc*. 




Cltiili . . 
HnW Mnracto - 



so ctnia. 
71 cenu. 



Thii binder ia itrenf . duniMe aad ' 
eU^tanl, h» itiU liiiciille.aiidKllowa 
Ihe tipeninB of [tie paan patfaclly 
fljl .Kvtf Fiunber can lie lakes out 
o( leplated Kiihoui ditluflila( the 1 
^lKfr\ und Ihe papetm are ne4 fnut^ 
lattd (»[ lubieoiiMOI peiiDaaeiM t^od- 
JTB^. Filed ill fnii binder. Sriimt* n 
ilwuyi (qntenieni (« reference. 



N. D. C. HODGES, 

4; Laiayelii: I'lace, New Vorh. 




Mniiii*«Rtifcrenv« ludpxe». 

If yuu wjint 10 leita tuy liine 
tend inquiry, wilh Ally ((<i> cenU lur 
iniHif, ic, II: PICKMXN MAN:J, 

I'ranKnpu and iriBUiii^ti 
circular free. 



SEnrEMBER 30, 1887.] 
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BOOK-NOTES. 

— In a timely and thoughUul paper on 
munkipa] government, to be published in 
the October number of Scrilmer't MagatiHf. 
Mt. Citfn.-tUcl Bradbrd st«lu, wilh novclly 
and force, reasons for his conclusion ihat the 
Irue remedy (or ihe evils now exiMing in ciiy 
governmeni will Ve fotjnd in coji central ion 
of responsibilily. 

— In the Ociabcr number of Sender's 
M^acint will be primed a paper on the 
bucolic dialect of the flains, an entertaining 
descriplion of the additions unconsciously 
making to the Unguagv from the dialect of 
the raBchmen and <:o\vhoy*. The author, 
Mr. Louis Swinburne, linds reasons 10 regrei 
that so Utile atlempl has been made to per- 
petuate Indian place- names. 

— Charles Scribner's Sons have recently 
issued a complete dc&cripiivc talaloguc of 
their slandard iext>hooks. The list 1% ex- 
ceedingly comprehensive, containing impor- 
tant work on a great variety o£ topics ; no- 
lably. languaKc and Ilicraiure. political sci- 
ence, mental anil moral science, history ami 
theology. Among the authors wc find such 
names as Noah Porter. James McCosh. Mark 
Hojikins. Max .Muller. Whitnej'. Marsh. 
Guyot, and other eminent educator*. 

— Ccoi){e Roui]eUgc & Sons have issued 
Mt»s Kilcn A.Siniih':i 'Animals Wild .-ind 
T3ir>e ' and ' ftirds and Fishes ' in one vol- 
ume, entitled ' .Vnimals, Birds, and Fishes.' 

— Mr. S, LipschiUr, who won the cham- 
piooship of ibe New York Chess Club in 



18^, and who waa only half a point behind 
the priie-winnere in the International Tour- 
namcni held at London the same year, is to 
prepare for ihc ftoutledgcs a new edition of 
Gossip's 'Chess-Player's Manual.' 



PubliiCBllfrna rccclvcdal Editor'* OIGc*, Sept. 19.14 



CuND. Thei An IDuMialtd MmiUt Muuinc, ileTottyt 
(o IWnolo^* •»! Blcfrraphy, K«ildr)' *nd Booh- 
n«ia. Cvibi >nJ Auio(»)ilu. Ran Boalu *nd 
Wcrfci ol Art. Old turrtttuti me Plate, W Oihcr 
Cslonial Re!>» Vol I. X,.. ,. a.. .V»\ork, R. 
W. Wngtil. «Bp r*. 16. 

DiWL-rav. J. TSie* Gu-><! t;iaatB oIkm Famoua Dacdt 
ara racordol in ttx Anelcni Chnaklotd Ptangoi* 
(Ubtlut. BeMoa.TtekiuM. >t6p. .••. $).«. 

Bakkwt Wdvdi. Vvl. I. Ko 1. m. N(v Vaifc. 
EamcH WenU l^bl Co. ki » is'. 

t'. S Lira-6>vit-c ^»<int». Annual Rtpul t>( Uit Op- 
tiBiioni <A the. lor l^tc Var ciHling Juiit K. •>'t^. 



injVlTiT.TPS. 



'0% 






THE CHCarC&T AND BEST ■ 



67 PARK PtflCE. NEW YORK 
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The follftwinc piole it coni libulrd by K. W. 
I'. PI*cc eight ()Ueen( on (he ■poti iodicated 
abuve. v&ii by i;iiriii|r each one move apiece 
(into annctjupied cjuirci) jilnce them o«t oC 
each other'* nui|[0. 



Siirmir Clak-ratoa tin omt naiiUKcf. 

I nikttr. 1 n-— '•'••'• •■•• -••■• I t-p> 

* " 1 jr. ,,.i 6.00 

> •■ I y. loo 

4 I yr> • •ooo 



ts.oo will 1>« paid for any stti>tAcli^iy piutte 
capable of beinc vria'cd im blaelc and nbile. 



N. D. C. HODGES. 

47 Lifnjette Place, New Voik. 



Scitnrt Cliib-rato tin one t«iiutuuMC)i> 
I anUcr. i jr. * >9» 

* " I yr. tMO 

J *■ tyr.. .- 8,«o 

* " « Y» to,«o 

StiViW' avd Tkr Stria Crttt, tf .|n jxr jraai. 



Enclosed find $ 



FILL THIS OUT AND MAIL TO 

N. D. C. HODGES» 

47 Lafayette Place, New York. 

18S to 

Addrosi. 



for which mail Seietue for one year from 

Xame. 
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CROSBY'S VITALIZED PHOSPHITES 

Composed of the Nerve-giving Principles of the Ox Brain and Che Embryo of the Wheat and Oat. 
Is a standard remedy with physicians who treat nervous or mental disorders. The formula is on 
every label. As it is Identical in its com|josition uiih brain matter it is rapidly absorbed and 
relieves the depression from mental efforts, loss of memory, fatigue or menial irritability. 

Sleeplessness, irritation, nervous exhaustion, inability lo work or study is but Brain Hunger, 
in urgent cases Brain Starvation. It aids in the bodily and wonderfully in the mental develop- 
ment of children. It is a vitai phosphr'tc, no t a labora tory phosphfite or soda water absurdity. 

50 "W. 25th St.. N. Y. For sale by Driiaryrists. or by Mail. Sl- 



_ J gTHE ONLYSEHmNE 1 )1 

UNIOUALLCD for CEMKNTtNC 

4. ■)-••. 



*". 11..,, I 

AttDED TWOl 

D medAi-s-I 



■ »4. «>.*>, clUI.,. ]4]'a' 
TllPPt-- k1ijc« »(-p Ll«fJ It. lUu ?iilill!i™iiil»u l.i:.(illlt* 

M WnBlituxiuii (or All ll» work ft turiiinflin; '[•1----1- 

pl4qiA_lry lhj« Gctvtl rTl » U? I ] t A m'" n/vl " llJiil llf.|ill!"^ 

oi>iu( Dullillba*, t'V tlin riilliiiiut rnlik.'c I'lti" I'.u., 
HaMli ii llBDiiln (ii'trtu su^i niuio La, aiiit t>T 
AMuaAitila at tir»i-i\a*a iukQu(»:tur«r* au<l movtiaa- 
ICH nundniilioul tLt- vorld, far nil Ucda at nii'? vork. 
Prooouucxl HTKUSOEST AII1I1E»IVS KNOK'S'. 
sold In UD caai tor mecbanlua and (uiiaivur:!. kuti 
In bottlAt fer fanilly qm. 1'he total i)uaiitltr tolil 
botwefrn Jan.. l!N)i luid Jiui.. Iivn, liinll parieolilis 
worl'l Mnnuiik'il to i>\«t Sil uri.i.iov urmM. B* 
R<ir« ouJ IPt lb« genuine tcP^jt"'" niad* »»'f t>)r 
Kl'MU (.'■miNr iM. 



QDEgN^Cro.9g4'p"HfLf6r 






C VC-SL A&9ES 

OPEnAiMARINE ti 
SPT SLASSrS 

ujr^n DSC apes, 
ui^ir LamtEnrtS 
r-DiaoiSAPMiC s 

5CIINTIFIC 
APTAOHms O' tWRV 



Prognmmei of the liiiiniciion offered, lor ihe 
gcadcmic year tieginniti); October i. I&S7, to 
Cradtiate, Un(]cTgri<liiBle, and Special Siu<i<nts 
will be sent oil ftpplicalion. 






ANT'i°':ir 



CARPETS 

.4 SPEL-UI. LrKEOF 

WILTON VELVETS, 

BEST ^''^I-ITY. I..VTEST ''TVl.ES. JIST RE- 
l EIVEH, Tl.) t'l.lJ«E aiT 4l:[rKLV AT A BOLT 
THE PIUCE OK AN OIUII.NAIIT UKl'S^ELA. 

UPHOLSTERY. 

WTTH OrH tWRKAWBH FACn.rriES .ISD HK- 
CE>*T PrilCUA^B OP U\noK i^fANTinES or 
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eating-houses have (alien off. »nd a tendency to go bade to the 
private »hop9 has nunifcslnl iuclf. 

There are numeraus co-opcnttve building-societies In Sweden. 
but the syslem has not been extended lo agriculture, nor, to anjr 
considerable exlcnt, to fi»hm](. 

MENTAL SCIENCE. 
Healing Wounds by Mental Impressions. 

Professor l)El.hOEVF of Li^gc is certainly the muM venMile 
of living invi-iiigators. when one considen the great originality ami 
BUggcsti\*tfn«ss of all the work be does. Ancieni and mulem bn- 
guages, logic, general physio and pl))'siolo){)', and csptMially ex- 
perimental p:tyctuilog)-. have nxeivcd his ailenlion bjr itims. His 
laie»t eoolribution is lo therapeutics, aod is a communicalion made 
on June 4 to the Belgian Academy, which will probably turn out 
to be ot the grcairsi theoretical as well as pmctical importance^ 

We all are familiar with acocxinis of tlic wounds inlltcted on 
themselves by African dervishes ; but the sUlcinent which the nar- 
rators always make, chat the wounds do not Inilamc. or may even 
be nuiie healed in twenly-four hours, pralubly often tends to dis- 
crctiit their whoic description in the reader's mind. Delboc«rsob- 
iMmaiions now make the^e !iu>H» wtioily plausible. It is vicU es- 
tablished ihai in ccn^iin tiyjmolit sulijectsasuggettion made during 
trance, ihai lo a part o( their body a cautery or a blister is ap- 
plied, Vi-iU produce, after due lapse of time, ^ii actual vtsicaiion of 
the skin. The hallucinaton,* feeling of inllaiiim.ttiun produces in 
theM persons a genuine inllammation. M. Dclboeuf argued from 
this, that the feeling 0/ pain, however useful in other respects, must 
itself be an inDammatory irritant, and wenl on lo mfer thai the 
abolition of it from an actual wound ought to accelerate its healing. 
He immrdialcly thought of some hypnotic subjects whom he had 
made anxMthclic. and in whom he had often ailniireil ilic rapidity 
with which the marks of punctures and pinfhings ilisapjteared. and 
proceeded to more s)-stcmatic experiments, which, so (ar as ihcy go, 
seem to verify his hypothesis perfectly. On a young woman whom he 
could make insensible by suggestion, he marked two corresponding 
spots, one on each arm. and made on each an identical bum with 
the hot iron, announcing to the patient that the one on the right 
should not be felt. The suggeiulon look effect ; and the mrxt <lay, 
when the bandages were token off. and the left arm presented 
a vcsiclcd sore with an indamniatory area three ceniirncties in 
diameter, the right arm stkowed ortly a clean scorch of the skin of 
the exact siie of the iron (8 millimetres diamclcrt. without redness 
or inflammation. On anothci subject similar results were obtained 
with bums and blisters, the spots chosen being near together on 
the same arm or on the neck. The experiments arc few in number. 
and ought to be multiplied ; but the reader will imincdiAtcly see the 
\isu which they open. Many of the results of the ' mind-cure,' and 
the strange fact, so long known, of opium controlling infbmma- 
tions, .m e^pl;ltned by M. Delbucuf's principiL-. So is the popular 
belief in • b;irdcning ' one's sell by a Utile judicious indifference, and 
neglect of one's condition. Local pam is uitcful in leading us 10 
protect the wounded part from mechanical abrasion. — several of 
M. Dclbocuf's ciperiments were inconclusive, because tiw t.uh)ecis. 
being insensible at the seat of their injuries, allowed them to get 
scraped, etc.. — but it hu the drawback of exciting reflex chaitgcs 
of nutrition of an unfavorable Idnd. AnarstlieUzing a wound pre- 
vents these reflex changes, M, Delboeuf, suggesting 10 a ver^' 
sensitive subject that iklie should nut feel a severe dental operation, 
was assured by the dcnlisi that tvhat he found most extraordinary 
in the whole performative wa« the absence of the salivary secretion 
whkti would usually have accunip^uiicd il. 

It is lo be hoped that others, with belter facilities for surgical 
experimental ion ihan a pruCessor of classical literature hke M. Det> 
boeuf. wHl follow the example he has au hapgiily set than. 



BOOK -REVIEWS. . 

THknieai School and C^ltgi Buildmgs. 8y Edward C. Robi ss, 
F.SA. New Vorlc. Van Nostrand. 4*. 
This handsome volume by a genllem-in who holds a most hon- 
orable position among archilcctsand.fncnds of technical education. 
Is litscrlbed 10 Professor Huxley. Il is a treatise on the design and 



construction of appfied-sdcnce and art buihiings. together with 
a description ot their suitable fittings artd sanitation. Its ^-alue will 
be apparent at once to every one, but cs]iccially to those professors 
and instructiifs wlio desire to uliliie the results of the l>est Euro- 
pean experience in their laboratories, ntuseums, and Icciure-roorai, 
Our medical and educational readers will recall the pains taken by 
the trustees of the Johns ft opkins Hospital in Ballimore to obtain the 
benefit of ihe best thought and ripest experience of the world in 
relation to their work. sikI will readily understand how a book o( 
this scope relating to hospitals would have lightened their labors. 

In this counir}- we are now passing rapidly forward in the con- 
struction of school- buildings and laboratories, and. whether they 
arc Urge or small, our desire is lo have Iheni as complete as 
possible. Il is here that European experience is so valuable, and 
Mr, Robins lias done us a great service in pulling into a readable 
form accounts of wtiat has been done in the great >cliools and uni- 
versities of Europe. Hi« iwok contains full descriptions of such 
famous institutions as Ihe Bonn. Berlin, and Munich Chemical 
Laboratories. Du Ik>is-ReynM>nd*s I*h>'sio)ogical Instiiuic at Berlin, 
the Utioraiories of the Royal Trade School at Chemnitz, the Wtirz- 
biirg Physical Inslilute. the Koyal Technical School at Stockholm, 
the laboratories at Charlottciiburg, Zurich, Paris, and Strasburg, 
Most of these are accompanied with cuu and diagrams, so that 
their interior arrangements may be studied in minutest detail. 
Following these come full descriptions of ihe laburatorirs at 
Souih Kensington. Finsbury. Leeds. Bristol. Manchcsicr, Hud- 
dersfietd. Oxford, Cambridge, and other English cities. The 
chapters which follow on the fillings of these buildings are in one 
sense the most valuable of all : for they give us the must detailed 
Information concerning Ihe hundred and one mirtor things which 
go Id make up (he pcrlecl Ial>oraiory. Thej' discuss .ind describe, 
for example, the workJng-ljcnches. dcnioosiraiion-lablcs, drawing- 
rooms, and so on. The healing, ventilation, and sanitation of ap- 
plied-science buildings are also eiaboraldy treated and profusely 
illustrated. An appendix gives statistics .is to the technical schools 
in Great Britain, and we find there particul:irs as to the area occu- 
pied by the buddings, their cubical contents, the cost of land, cost 
of fittings, annual expense of maintenance, number of siudcots.and 
so forth. 

Mr. Robins's book is one which our ini-esligators in physics, chem- 
istry, and biology, our university architects, and our technical edu- 
cators, cannot do without, 

Tkt Naturai Hittary of Thought, in iU Pranticai Asptel Jrom 
its Origin in fnfaney. By GEORCR Wall. Loftdon. Trih- 
ner. fl*. 

Tins %-oIumc b in many ways a serious disappointment. Much 
of this eftea is due to the fact thai the expccutions raised by the 
inx-iting tillcp-ige arc no« in the least realized. Had these pages 
appeared with a less ambitious title, one couk) have judged them 
much more Icnienlly lluin it is jxisstblc to do when considering them 
iW an attempt to write a life^isiory of the thinking process ; and 
this failure is made a hundred-fold more striking by the considera- 
tion that science is in a far Iwiier position to deal with this problem 
than ever before. Al no very distant dale it will be possible to 
write a natural history of thought thai shall be regarded as an il- 
lustrious consummation of a most important movement, — tlic ap- 
plication (as the term * natural histor>' ' suggests) of the biologiiaJ 
point of view 10 the consideration of mental phenomena. Even now 
a master-hand could sketch the outlines ol such a comprclicnsive 
undertaking. To blame Mr. Wall for not being such a master- 
hand wyuld be very unjust; but the same cannot be said when 
fault is found with his lack ot appreciation of the complexity of the 
problem before him. and the imponaiit light which recent experi- 
mentally discovered facts have jibed upon it. The natural history 
of thought can be far better gleaned from such a volume as Ntr. 
Tylor's ' Primitive Culture.' or (to make tlw comiMrison more im- 
mediate) (rom M. Perth's ■ The First Three Years of Childhood.* 
(hail from the pagvs ot Mr. Wall's book. 

The volume is really a collection o( educational essays, written 
by an obsenrani thinker, deeply imbued with ihe high pedagogical 
value of moral training, and in particular wilh ih.il ponion of it 
usually termed ' religious.* and appreciating here and there the 
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scienliRc aspect of these problems. He writes well, &ays some 
things very forcibly, but repeats himself a^Haus/am.cnwiihii 
pages with cominotipUccs, anil warps his e.tpositton by an irrcle- 
vani and foiced introdiictign of religious considcr.itions. Wiih 
this survey of ih« «irengih and the weakness nf the work, a glimpse 
at its cortlents will be in order, 

In the iniroduclory chapters, on the nature and ihe (unclion o( 
thought, ihe only point o( note is. thai, while the author fully recog- 
rires the significance of mind in animaJ.s for the understanding of 
mind in man, he erects a barrier between ihcm which the evolu- 
tionary point of view demanded by the topic finds inconsistent. 
This distinction between a lower and a higher field of thought, — 
the two >Iiiirp!y defined. — while of advani.ige in accenting the pe- 
culiarity of human evoluiion. is yei a decided hindcrance to the tak- 
ing of that general point of view which imbues mental evolution 
with a larger interest. Hereupon follow a thapter on language, 
and one on temper, containing much sound advice, but nothing 
noteworthy. The next four chapters aim to justify Ihe lillepage. 
and deal rcspeclively with babyltood. infancy, childhood, and youth. 
The characteriMics of each of thc«prrio<l» are pleasingly sketched; 
but the sketch is incomplete, and dwells in a riispmportionaie man- 
ner upon the moral-religious side of the question. He believes in 
the careful training of children from their first days: denounces the 
practice of giving children to the care of ignDr.int nurses when they 
are supposed not to be affected by their surroundings, but are 
reaUy forming habits of character (or ill or goo<l. A very apt say- 
ing is the author's remark th.ii much that is learned In childhood is 
not taught, and mueh that is taught is not learned. And the rcnson 
for this he rightly tinds in the fact that the child, in his own ac- 
<lut9itioits, dbcovers (by repe.iied tnal and f.-iilure. it is true) the 
ivatural mode of learning, with interest. Iimehness, utility, and at- 
tractiveness to help him ; white the teacher loo often accentuates 
the artiliciality of his task. 

The latter half of the volume is devoted to chapters on the 
habit of thought, on the control ol the thinking faculty, on 
memory, on judgment, on inherited capabilities, and on the 
early training of the mind, and. to a much loo large extent, is a 
repetition of the first half of the book. In the chapter on in- 
herited capabilities the writer exhibits a tendency which he has 
in common with other thinkers of the day. The writers in ques- 
tion are unwilling to dis|)cnsc with the rich suggesliveness of the 
evolutionary puint of view, and the light shed upon n)rnial phe- 
nomena by the consideration of their physical sul)stnata, but are 
equally unwilling to give up the general theories — partly religious 
and jKirtly not — inculcated in thrir early training, but really in- 
compatible with a consistent evolutionary ircatniciit. The result is 
at times a curious mixture. The arbitrary curtailing of the evolu- 
tionary principle at one point, and an omission to carry to its full 
consequence the general principle with which it is .it variance, give 
the appearance of a harmony which a deeper consideration shows 
to be due, not to live fact that the two lines do not run in oppo^te 
directions, but that they have been carefully kept from meeting. 
Mr. Wall is afraid, thai, if we admit that our moral and other quali- 
ties arc to some ciitent hereditary, this will loosen the bonds of re- 
spon^bitity. and do other moral havoc (a fear, by the way. not at 
all justified by the history of morality, which clearly shows that 
new duties follow in the wake of new knowledge^, and so refuses 
to accept the doctrine. In this attempted rcfuial he ilniws heavily 
on preconception instead of on logic and fact. He bolilly an- 
nounce» that the child before birth has no hfe at all, a statement 
which no biologist will accept ; siwaks of ' phrenology " as though 
it were adhered to by scientific men : raises the will into a meta- 
ph>'sical entity, and makes it dominate the reason (as though the 
former were not a brain quality in the same sense as that in which 
he acknowledges the Litter to be) : and refers what we usually call 
Inheritance to early educational influence and the different use of 
faculties originally alike. In short, the chapter lamentably illiu- 
tralci the hopelessness of serving two masters. 

To leave the rejider with a brief verdict of the book, let it be said 
that it will be suggestive to those interested in tins line of thought, 
but cannot be recommended to those desirous of learning in a 
short lime the nKHlem view of this problem ; but with this verdict 
one must remember the inherent diflicully of the problem, and lh« 



fact that the author plciids temporary blindness as an excuse Cor { 
the literary shortcomings of the work. 

PKS/t'£ tMlt, An Essay in IM/ Stiencf of Finance. By HENRV 
C. Adams, Ph.D. New York, Applcton. 8". 

PoMTlCAl. economy in the United States appears to have fol- 
lowed the order of development which Augustc Comtc maintained 
was the law of evolution for all science. We have lirfit the ' iheo> 
logical' «l.igc of science. Certain u priori ideas regarding lh< 
nature of Deity serve as premises from which conclunions are 
drawn regarding the phenomena of the industrial world. Carey 
gives an example of this when he argues from the goodness of God 
thai the Malthusian theory cannot be true. Perry's 'Text-Book 
of Political Economy' is. however, the best illustration in cunent 
economic literature of what is meant by the theological stage of 
science. 

The second stage in tlie evolution of science was called by 
Comte the ' metaphj-sicaL' A priori Ideas still furnish premises 
for conclusions, but ihcy arc not theological : rather arc they hypo- 
theses concerning the mmd of man and the material universe, 
which have been derived from processes of reflection. Facts are 
made to square with theories ; and in case they «tnnot be made tO' 
do this, why — "so much the worse for the facts." The English 
orthodox political economy was well described by Comte's ntela- 
physical stage of science \ and with the theological political econ- 
omy this held sway — almost undispttted s^vay — in the Uitiicd 
States until some fifteen yejjs ago, lis most distinguished repre- 
sentatives declared that it was not eager for facts, because it w«t 
in possession of general principles which explained the facts. 

The third 'itige of knowledge Comte called the ' positive.' Thi« 
deals with phenomena, grouping and arranging these. Comte's de- 
scription of The progress of science is, I believe, now allowed to be 
faulty in Its details, even by his most -irdenl admirers; but. on the 
other hand, those who are not his followers can scarcely deny the 
correctness with which he laid down certain main lines along 
which human knowledge has advanced, from the time when 
Socrates urged his disciples to give upemplyspecutationa about Ihs 
heavenly bodies for an observation of human phenumena. up to 
the present. The remarkable development of economic and social 
science In the United States, now attracting attention in Europe 
as well as in our own countrj-. is due to a change of method and of 
purjTOse. both admirably illuslrated in the present work on public 
debts. Professor Adams examines the facts of our economic hi&- 
lory, and from them he draws conclusions respecting a sound 
fioMncial policy for our Federal government, our States, and our 
municipaiiiics. The oldei method would have been to search our 
history for facts to bolster up certain theories assumed befon the 
book was begun. A ch.-ingc in purpose is as important as one in 
method. The change in purpose to which I allude is this: the 
lendenc)* of modem economists is to renounce the position of mere 
advoc:tlcs, — iilmosl universally assumed by [he older economists, 
— and to search for truth. like other scientific men. regardless of 
consequences. The old idea of the duty of an cconnmist was tliat 
he must combat heresy, whereas heresy is something unknown to 
science. Clark's 'Philosophy of Wealth' and James's 'Relalioa 
of the Modern Municrpallly to the Gas-Supjily.' both of which have 
been reviewed in ScifH^e, may be cited ».\ other illustratioas of the 
most recent tendencies in .^mericiin economics. 

The scope of this a(lmif^l)le work can be most readily gathered 
from theiitles of thcpartsandchaptersininwhichitisdivided. Part 
I, treats of public bo^'o^^ing as a financial policy \ Part II.. of lu- 
tional deficit financiering: Pan HI., of local deficit financiering. 
The opening chapter of Pan 1. first brings before the reader most 
vividly the facts in regard to the gro^vth ol public debts; and it is 
certain that few will read these pages without gaining a new idea 
of the tremendous significance of this factor in modem industrial 
life. Professor .\dams opens his book wilh thtse words : ** The 
clvilUed governments of ilie present day are resting under a burden 
ol indebtedness computed at &a 7.000,000.000. This sum. which 
docs nol include local obligations of any sort, constitutes a mort- 
gage of $7 Ji upon each square mile of territory ova which the bur- 
dened governments extend their jurisdiction, aiid shorv« a ptr capita 
iodebtedness of $13 upon their subjects. The total amount of na~ 



I 

i 




Septembrr 30, 1887.] 



SCIENCE. 



»65 



I 



I 



tion^l obligations is equal ta seven times the annual m'entic of the 
indebted Suic&. Al the liberal estlmaie ol 91.50 per d»y, the pajr- 
meni of accruing iniereM, computed at j per cent, would demand 
ibe continuous labor ol three millions of men. Should the people 
of the L'nitcd States contract to par the principal of the world's 
debt, their engfagcmcnt would call for the appropriation of a sum 
equal to the total gross produa of their tnduury for three years : 
or. if annual piottts alone were dei'oicd to this purpose, they would 
be enslaved by their contract for the greater part of a generation." 
Chapters II. and III. Ircal of the political and social icndenciefi of 
public debu, and reveal the power Oi analysis which disiint^shcs 
Profcuor Adams in so high degree. I h.nvc piitticularly in ntind 
those passnges in which tic shows, that, while public debts do not 
civatr class distinctions, they tend to render such disiinclions per- 
petual. The analysi.s of lite public detil of the United States is 
likewiM specially interesting, for il reveals the surprising extent to 
which that species of property, at leait. is concentrated. It appears 
that out of.-i total of $664,000,000 registered bunds. ^10^000,000 are 
bdd in sums of 950.000 and over. As I^fessor Atlams pointedly 
remarks, this shows the absurdity of those who would have us keep 
our debt as an investment int wida-w& and orphans. Chaplcr IV. 
deals with industrial crfeci.'i of public borrowing, and Chapter V. 
answers the (|uestion, ■ When may States borrow mone)' ?' 

The topics of the chapters in I'att II. arc these : tinancial man- 
agement of a war; c lass i lie alion of public ilcbis : lutuidation of war 
accounts : peace management of a public debt : payment of public 
debts. 

Part III. opens with a compan'son of local with naliatial debts, 
and then passes on to an able account of State indebtedness be- 
tween iSjoand 1850. Hcrc.again.wescelhcdiffercnccbctweaitbe 
economist as a man of scicticc and the economist as the advocate of 
some powerful interest : for example, of corporations. The advo- 
cate will dwell on the evib of State enterprise when tried, and. 
pas^ng lightly over those of private enterprise in the same field, 
will draw the conclusion that corporations can provide all things 
better than public bodies like cities. States, or the Federal government 
Professor Adams, on the other h.ind. examines the eoiin: field, con- 
ceals nothing, exposes unfortunate failures of public undertaking*, 
and finds that \n the W'caiern Stales, whose history in this respect 
he has must carefully studied, *- whether judged from the stand- 
points of results or o( business probabiliiies. the SiMe authorities 
showed greater foresight and greater business consen'atism than 
indivtdoals." While Ptofirssor Adaiiia dcics nut wish the States to 
undertake thasc kinds <>f business which are at all times subject to 
the control of competition, and suitable for private enterphse, be 
holds — and in this 1 fully agree with him — " thai It was a mistake 
tor the State* to abdicate certain sovereign functions in favor of 
private coqwrations, lor the evils thus incurred htve proved greater 
than the e^nk escaped." 

The remaining chapters of the book deal with municipal indebt- 
edness and ihe policy of restricting go vent men t.^ I duties as a cure 
for public corruption and misraan.igetnent. Going below the sur- 
face o( ihmgs. Professor Adams finds in the improper restriction of 
gOTetnmental duties a chief source of bad government. It seems 
to me (hat this is beyond controversy whi^n the lacis are all re- 
viewed. The whole history of industrial society tends to show 
that public duties can best be performed by public and responsible 
agents. It was a great step in advance when States ceased to sell 
their taxes to corporations and individuals, and to collect them 
themselves. Another step will be taken when public bodies as- 
sume llu; direct iiianageinenl ol natural monopolies like gas-works, 
water-works, and ntdways. Are not lliese natural monopolies 
now a chief c.iiisc of disturb.ance and corru|>li<>ii ? And how cure 
the disease without removing the cause, and how remov-c corpora- 
tions from the field of natural monopolies unloB governments ab- 
sodi the duties tlicy perform.* In accordance with this view, Pro- 
fessor Adams very properly recommends the purchase ol telegraph- 
lines by the Federal government as a solution of the difticulty which 
the treasury xurplua occa.vcn.-s. We might then have as good a 
telegraph senice as our present postal senice. 

Il is also in accordance with this general view that Professor 
Adams recommends that treasury managemcni be kept as froc 
from bank agencies as possible. Otir experience In the United 



Slates seems to have deirwnstr^led the wisdom ol this. Defore 
Senator Sherman bcciunc secretary of the treasury, it was custom- 
ary to place Federal bonds on the market through the aid of syndi- 
cates of bankers, but he saved the United States m-era mllliofl 
dollars in the sale of four-pcr-cent bonds by dealing directly with 
Ihe fniUic. 

When 1 res-iewed Professor Clark's * Philosophy of Wealth ' for 
SeitHte, if my n>emory screes rac correctly. I pronourKed il one of 
the ablest works t\a wiiiien by an American on the fundamental 
principles of political economy. I have elsewhere spoken ol Pro- 
fessor Adams's monograph, ' The Relation ol the Slate to Indtts- 
trial Action,* as the profuundcst study of the induMrial functions of 
the Slate in the F!ngiish language, going far ahead of any thing Mill 
ever wrote on ihat subject. I believe the prtsent work on public 
debts the Ijest work, on the topic M^th which it deals, to l>e found 
In any language. 

In view of ifiese facts, and others which might be ciled, it does 
not seem rash 10 venture to predict that within ten years the recog- 
nized leaders of economic thought among English-speaking people 
will be Americans. Richard T, £lv. 

NOTES AND NEWS, 

Letters have been received by ihe Mtmtrtat Gaultt from 
1>. C M. Dawson. In charge of the Canadian geological party ex- 
ploring the \'ukon district, to date of July 29. The party con- 
structed two boats on Dcasc Lake, and left on June 3 to descend 
Ihe [)ease Rii-er to its junction with the Uard. From that place 
Mr. McConncll left with two men to descend the Liard. The ro- 
maindcr of the party, with five Indians, ascended the north fork of 
the Liard to Lake Francis, and. lea\ing their boats, crossed a long 
portage of sixty miles to Pcily River, near the alundoned Hudson 
Bay post of Felly Banks, where they arrived on the 39th ol July, all 
well. From this place the Indians were sent hack, and Dr. Daw- 
son, with Mr. McEvoy and Iwo while men. remained to construct a 
boat and descend the Pclly to its junction with the Yukon. The 
country north of Dease Lake proved somewhat varied in structure, 
having a granitic nucleus with paleozoic rocks On its flanks ranging 
from Cambrian to Cartraniferous. and overlying Tertiary beds. The 
old portage was found to be entirely disused, and Ihe parly had to 
struggle through tartglcd woods, often knee-deep in moss. They 
got over, however, with a munih's supply of proviaons for the ad- 
vancing party, and leading stores cache<] for the returning Indians. 
Being north of ibe latitude of 60", they cnjoj-ed almost perpetual 
daylight, .tnd the weather was good. "The countr>- is described as 
possessing well-grown tree«, and a gneai number of the ordlnarf 
eastern plants were seen in flower, with some nonbcm and western 
sirangers. Only the great growth of sjAagnous mosses and the 
abundance of reindeer moss gitr the country a diller-jii aspect 
from that of Krittsh Columbia. No Indians had lieen sk n. except 
those ihc parly brought with them from ihc coast. Though soiT>e- 
wtiai later in the season than he had ex])ccted 10 be. Dr. Dawson 
had still good hopes o( reaching the coati before the freezing of the 
hvcts. and the lines ol section made by Mr. McConnell and himself 
will give a good idea of the structure or resources of the counir)-. 

— Since staning the third series of his 'ButierHies of North 
America.' Mr. Edw.irds has Issued his parts in more rapid suc- 
cession than before, a third number having appeaml withm the 
year. As it is the most important iconographic work now issuing 
in this country, and in artistic mciit Ihe peer of any Ihat have yA 
illustrated Ihc natural history of America, we may once more draw 
attention to U. Three species are illustrated, all from llie Pndfic 
coast, to each of which a ijuarlo plate is devoted, Two of them, 
species of MtlHaa and Argyttms. have lilieral illustraiions of the 
early stages, in which Ihc points necessary to a good undersLUKling 
ol the structure of the catcrpUlif at diffeicnt stages are especialljr 
well brought out. Considering that the insects had to be raised 
thousands of niile*. away frotn home, from inaierial specially sought 
for. the succeits of Mr. I-^dwardt m remarkable. The (cxt in this 
pan is almost entirely made up of technical details ; and the third 
plate, another of the multitudinous species ol Ar^jnnii. is inferior 
in inleresi and m execution 10 the others, though the latter point 
would hardly be noticed wcic it not in a work of such unifonn 
artistic excellence. 
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LETTERS TO THE EDITOR. 

*.* Tkr atlnUin »/tritmU/lt um it lalltdt* A* iultnuilAin t/tkt torra^n^trntl 
^mtani i/^\KiK*/fr ff^eiit^ ^rrmfltf em rttrrj hrir/ ^ttimimar}/ tullctt */ 
tktir invnttgalititt. T^rtnlji <*fUt t/tkt ii-iirr retUlmimg Hi tnttrnKtimlirm 
^Ul ^ /»T»ttktJ /rtt It anji frrHffK^rmt rm rrfunl. 

Th*t4Urr''iUt*i^dt»f9UUh»*ffmtrittcamitnttmtnilk tktckartiltr tf 
tktjtmrttMi. 

Ctrrrtf»mdrmlt an Ft^tiiitJ It ** mi hrit/ m i**lHl»' Ti* mrUf'j mmmt ll 
imsJtcmiM ntulrrJ mt ^t^a/trtJ fait*. 

TIm KcwcenBwan Sjstcsi. 

The gcolo^sts interested in the discussons that have uken 
place durin]! the p.ist eight years, concerning the rtlaiions ai the 
Eastern und-tiioni; lo the copper-bearing rocks of Keweetiaw 
Point, will remember that one of the importani localities showing 
that relation is situated on the I-1\ingarian Kiver. In company with 
James Osborne. F.G.S.. superintendent of the Rio Tinto mines in 
Huelva, Spain, .-in<l Willi.im Deer of the Osceota Mine, 1 have re- 
Tbiletl this locality. OMnng lo some chnnges in the hed of the 
stream, we arc ahlt lo trace continuously the unchanged Eastern 
sandstone inio the sandstone which has been baked and indurated 
by th* old lava-flow, and this bAkcU sandbtone into the la^a.-llow 
or mclaphyr itself, ail forming a coniinuoiis exposed stirfiice. 
There is no fault or plane of separation between the sandstone 
ftnd trap, but the two ^re wddcd (o^-vthcr into one mass. \Vc 
procured hiuid specimcnti. which in one piece show the contact 
of llie so-calleil ' Keween;iwan ' system with the Ensteiii sandstone. 
The contact is that made by a lavn-How with an underlying 
sandstone, and is the same as the contacts so often observed 
within the copper-bearing series, while ihc sandstone is observed 
in situ lopass beneath the mclaphyr. It is my purpose to uncover 
the contact junction slitl further, and to publish in time a pnpcr 
gi\ing sections and deiaUing rrsults at this and other localities at 
which the contact has been observed. The above observations 
sustain fully those made by niyseU In 1879; and in this cuae it 
would seem to forever settle, hcyimd ary powiljiliiy of doubt, that 
th« K«weenau-an system and the Eastern sandstone are one and 
the svne continuous geological formalion. but with ihc copper- 
bearing rocks younger in point of time than the siindstone. 

M. E. Wadsworth, 

MlcUs*a Mining Schoel, IIqubEhvb, Miob., S«pi> •«. 



Urity in color of the spou and the lame are a protection to the 
latter. Herbert Osiwrs. 

Zm\. l*%. Aftk. Coll., Aout, Idl. S«pe. m. 




Cause of the Purple Coloring of Pigweed-Leaves. 

DuatNC a number of ycirs past I have frequently been struck 
by a prevalent purple coloring of patches in the leaves of pigweed 
(0/^<u>/fi//vi»i (i/#ifMrl, the cause of which did not appear in any 
surrounding conditions, and op to this summer ii has remained to 
me a mystery-. A fov tvceks ago, howcvtr, while examining pig- 
weed tn*»carch more piinicularly of |jlanl-lice and Icaf-mincre, 1 
agah) noUcrd the leaf-coloring, and, upon turning up some of the 
colored leaves, found on some of them larvjeof a lea f-hoppcr having 
the same shade of purple as the colored spots on the leaves. Further 
examinati(^n brought lu tighi more of the larvae, always on the 
under surface of the leaf, .ind within one of the colored spots. 
Some of the spots were founti without any larvic vbible. indicating 
that they travel about more ot less, or that they h.id been di«urbed 
and had made use of their legs to get out of the way. A few days 
later (July 35) 1 examined plants in another locality similarly af- 
fected, and found, as before, the colored lanv associated with the 
spots. On or\e leal, I found close by the caxi-ofl pupa-skin, which 
still retained enough of the markings to show its relation to the larvec 
(an adult), which, on comparison, proved to be the Thamnotttlix 
s^minuiius of Say, ^a species rather common ihroughout the 
country, but which, so far as I can find, has never been mentioned 
in conncciion with its food-hahiis or larval life. No such coloring 
results from the presence of plant-lice or other insects on the 
same plant, and ii seems quite certain that wc m^y consider this 
Species as the cause of Ihc {leculiar phcnoitienon. 1 am not aware 
that any explanation has previously been given. What kind of 
secretion is injected into the leaf by the insect, when puncturing it 
to obtain its food, and how that acts to change ihc color in the 
planl-cells. are still open questions, it is evident that the simi- 



Tbe Ordinates of Interest ia Science at the American 

ciatioa. 

TiiK oscillations of tnteresi in branches of scfence, and the rise 
of. and rapidly increasing iniere-it in, Ihe more recent and some- 
times the less difficult rfepartmentfi of leammg. as well as the ap- 
parent stagnation in the pursuit of scichcc cither locally developed 
or affecting larger areas of papulation, have been often remarked. 
It might seem reasonable to suppose that we might be aMe to re- 
view with approximate accuracy the ebb and How of the scientific 
tide by watching the fluciuations of study in a rcpresenlalivc a 
national body of scientitic workeis; in such assembbgcs as t 
American. French, and English .Associations present us with, wh 
no discriminations are made, and students of all grades and 
clinnilons are ^^■ekomed. 

The obrious and feasible method lo adopt for this purpose woul 
be to note the var>ing number of papers by different authors in 
several classes of study, and compare their aggregates distributi 
over a number of ^ars. This melhoti we have used here, and yet 
a lilllc reflection will show that it n deceptive, and possibly in 
stances leading to quite WTong conchisions. In ihe first pi 
while the names of all scientific men in these countries, as a rule, 
arc found on the rolls of ibeac associations, they may, lor rcasona 
of convenience or petsonal comfort, or bccAuse they arc as: 
elates of smaller and more technically limited bwlies. choose 
publish or read their papers elsewhere. In the sccoitd place, 
many conscientious workers cannot enjoy the opponunity of at 
tending the meetings of the association, ami. while authon in 
modest way, wouM be deterred from appearing upon so prom: 
nenl a platform, though they become members of the associa- 
tion for Ihe sake n( enjoj'ing Its pnWieations and the pleasure of its 
recognition. Again, the "ambulatory" habits of the .nssocialion 
may carry it this year into a hoi-hed ot geologists or in their ndgi 
borhood. and in another move it to the hunting-grounds of ar<A. 
ology; so thai the method it defective as pemfitting just infer-' 
cnces as to the fashion or currents of scientific investigations in the 
associaclun iiself, and more evidently as regards the wholesale 
peel of nation.nl scientific industry. 

And yet. with all deductions made, there tsa residuum of intcnst 
in the results of this eKamination. They show bow evenly in some 
branches the ' show of hands' at the annual meetings of the asso- 
ciation has been kept up. In others how the inlcrcsl has fallen undet^ 
the entire average for years, and again risen by a recuperative effi 
much above it : they give an idea, at least, how some lines of stu 
exceed others in their active participants in the association, anti 
measure of the rising importance or popularity of others. 

In computing the charts, the whole numtw of papers by difTi 
cnt authors in each department has been takers and their percent 
age of at! the papers read or accepted, by different authors, used \it^ 
fix the point of Interest In the column corresponding 10 the num 
of the meeting quoted. Where an author has prepared a paper 01 
two or more subjects, he Is regarded as representing a unit of intct^ 
est In each : but where he has offered a number on on^ suliject. his 
activity entitles him to no further recognition, (or our purpose, than 
(he single coiilribuiions of others. The poiats of Interest are m 
urcd from the b:ise-line. and are meant lo be strialy comparabl 
so that the greater general height of one series exhibits the 
ponderfiting value of that study. The determination of the pnqier 
reference of a paper is In some cases not easy, -ind the lines might 
in many ways he changed by a redblribution of the papers, ac- 
cording as the statistician thought the contents of a paper shifted It 
lo a different though allied topic. 

Of course, the actual number of papers by different authors ta 
one subject may remain constant, while the perccnt-ige of interest 
would show a decrease, from the re-enforcement of other rlepait- 
menis and ihe consequent larger aggregate of individual papers 
upon which to reckon. The most instructive conclusions, it stems 
lo us. arc drawn from the relative position of the average line ot 
interest, in the different subjects, to the maxima and minima poini 
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fi^A the line passing: through theni : Ibu9 showing at periods an 
over the average. mainUiincd lor successive yean, and at 
'olbers a deficit ol interest equally prolonged. In manj- insianfei 
the average line tics above tlic serial poinu tor >-eara. its posilion 
being secured by inictraltlcnl displays of interest, piwliinp mo- 
mcnlarily the point of interest to a place high above it. for the year 
in which the display occurred. 

For convenience of reference, the number o( the mcctlt^ and the 
place of meeting arc hen- brought together: — 
I. PhiUddphio- to. Albany. 



■. Caaibndge. 
). Chnrleiton. 

4. New Ilami. 

5. CiDciniuli. 

6. AllMny. 

t. WuhitiBton. 
^ Provide D<C 



■I. Monireit. 
I). Billiraorc 
I}. SprioflkU 
M- Ncvpon. 
15. BuBib. 
164 BtirlLngitq 

S»WfD. 



ij 



19. TlOf. 

M, Indlaoapolb. 

■ I. J>DbUI|UG. 

(i> PortUnd. 
I). Hutluid. 
(4, Dcf rou. 

ly Ballat*. 
U, .Vuhnllc. 
17. St. L.<»u». 



It. Swatofa. 
•» BOUOB. 
)B. CIxIaBML 
31. Mentmil. 
]■. Wnnapolk. 
ij. PhiUdclptiiB. 
34, Ann Arbor. 
J5. Buialo. 
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AtTSMOUtCI. 

The marked feature of this chart is the striking rise in the last 
five meeiings. ihc only ones whose percentage is alwve the average, 
with the eKce|iiiuii of the 9th and loih. These meetings include 
some remarkable asKCmbli^es. lueh a« those thnt met .it Boston in 
1880. Montreal in 18S3. and Philadelphia in 1S84. The phenome- 
nal nature of those meetings brought large numlxr^ of the niem> 
bcrs togcih<;r. elicited enihintasm. and excited public attention. 
The Ann Arbor and UuPalo meetings did nol continue, we believe, 
this upward movement. 
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T^ papers contributetl lo the successive mettings, by which is 
bere meant only papers by different aulhwrs (except in cases where 
one author hat wrtitcn in two departments of science), shnw a syn- 
chronous rise with ihe aiKmdance in the last meetings ; but. what 
i» more auspicious, ihcy show an inclination upward from the first, 
with slight relapses, indicating a prevailing desire among investi- 
gators to bring, in some shape, their results before the audience n( 
the association. The papers for the eighth and ninth meetings are 
low, however, though the attendance then is given as above the 
averse. The rise together of altendancc and papers is a healthy 
»ga. It is assumed of necessity that the conditions for admission 
of a paper arc no less or iitore stringent th.sn formerly. 

Mathematics, as might be expected from iis ilitlicult and unpopu- 
lar nature, has a low percentage of interest. 4.16. We do not know 
bow this compares with the percentage in other countries, but it 
must be considered in connection with astronomy, and to some ex- 
tent with mechanics. — studies of a miithem-ttical habit. Mathe- 
matics maintams itself laidy wi-U near the average, ri^ng and fall- 
ing about equally, and in one part of the scries running almost on 
the line. 

Astronomy has a high average percentage ol interest, keeps 
above the line of average during the first half of the as-soclation's 



existence, but is pushed down in the second half by the innishin^ 
recruits to other subjects. This is wdl shown by the (act that at 
the Boston (191 aitd Buffalo (3;) meetings the actual number of 
papers assigned to this subject were oaly one less in each case than 
Ihc number at the Washington (8} meeting, when the interest 
Tcsichcd its highest point. 
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The chart of mechanics shows that after comparative afiathy and 
vmlrnt tluctuations the points of interest have started upw.inl with 
probably a %rgnificancc as yet undetcimined. The technical socie- 
ties, engineering associations, etc., absorb the papers of the me- 
chanical minds, and the recent accessions of papers may have some 
reference to the condition of these Iwdics. 

Natural philosophy and physics has a high percentage of interest, 
and its point* oscillate up and down over the average line with 
quite even regularity. Its fascinating qualities .and Intellectual Im- 
porunce will assure it a steady How of support, though the later in- 
dication* would suggest that its percentage will be lowered in suc- 
ceeding yrar^, a« it fails to reach the average for (our >-cars. In 
this subject personal judgment and ignorance may have led us inta 
error, and papers assigned 10 ehemisiry might almoM as justly 
cl.'itm ndmiwiion with this. 
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Chemistry everywhere claims attention, and each year its dumaii^ 
and itsexpU>rers seem incre.ised. Vet its average of interest is kept 
up by spurts during the earlier life of the association, a settled 
higher tendcnc)- becoming established only from the ijd (Hanford) 
meeting, onward. The north-eastern cities seem to stimulate its 
life in the association, and, generally speaking, it drops as the 
meetings recede from the AiUniic area. This is less noticeable in 
recent years, and indicates a wider dissemination of us professors. 

Meteorology, which has assumed such tirsi-cl.\s.i prominence in 
practical affairs, and has attacked new problems formerly un- 
thoughi of. .shows a falling-away of interest in the later years of the 
association, its average being held up by the tall det-elopments in the 
8ih to the 13th meetings, when some cnihusiiudic workers attracted 
attention to it. unopposed b>- the widening scope of other branches. 
It seems 10 have reached a low ebb. and may show a dangerous 
facility to di>appear aliogclher. 

The average percentage of interest in zoiilog}' is high, as tniglit 
be expected : but it seems signiftcanl that: its points lie beneath the 
average line in the fomicr part, apd alxive in the latter part, ol the 
association's liistory. A tendency is discernible, however, toward 
a lower scale, as from both the 2if<t (Uubuque) and 39th (Uoston) 
there has been a lalling-ofl, producing the slopes shown in the 
chan. The sharp ascent in the 3d (Charleston) incctlng was given 
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by cietil papers in a total of ihirty-fnur, but the relative interest de- 
clinect nfter ihit lo a low ehh (ur d^ht or nine mcciings. 

l)ota.ny ha.* not Seen a feattirt^ in iht^ ascociaiion until recently, 
and its record shoAvs a siniullancous incrcuc in interest. It has not 
osdilaicit widely above or below the avcrajfe, and has been main- 
tained by a band of writers who, while they permitted it to reach 
extinction in the nth (Montreal) meeting, have vigorously kept up 
its respectability. The new and younger liotimists h»\'c injidc 
themselves felt, arid it may be anticipated tliai in the next decade 
its percentage will rise. 
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Microscop) lias only in later years assumed any importance in 
the rncelingN o[ the as^uxriaiion, and in the L'liiled Slates it is only 
in later years that the use of the microscope has lieen widely ex- 
tended. Industrially, tcchnicaily.in biological and botanical studies, 
tt is beginning to make it&elf recogniied as the handmaid of busi- 
ness and science. Microscojiy is yet lil(ul and timid in its appear- 
ances at the association, but these erratic fluctuations probably 
precede a more even part icip.it ion in its work. 

(Geology shoivs the highest percentage of interest (14J03), as 
might have been expected, amongst the departments. The asso- 
ciation itself was the child of a geological club : and ge«log>' in a 
new country, abounding in new details, new material, new problems, 
apart from ils intrinsic value and fascination, attracts numerous fol- 
lowers. Abundance of papers on this subject hnvc ntwnys bern 
frmhcoming. in this arena met the veterans of the science, and here 
the everlasting quarrel over 'laconic' and ' primordial ' has been 
(ought over again and again, with the confusion of \cm noticeable 
collisions and the combat of less distinguishv<l warrion. One 
thing of interest is observable: i.e., that geology- is losing its hold : 
as with astronomy and other subjects, the growth of new de- 
partments, the increase of papers in other Itranclics. is forcing its 
average down, though the actual numerical display of papers is 
higher. 



n-. 



■s;::^ 



f^J 



nWflpr!- 



JamniJ^ —-Mttanlvp -^—Ll^ateff 



Paleontology has a fair percentage of interest, has been quite uni- 
foiTn. but evincing a do^vnward inclination, caused, as with other 
topics, by the enlarging horiron of the society's acii;itics. 

Mineralogy h.is an iniennitient -anil rather low pulse, but from 
the 15th (Ituflfalo) to the j8lh (Saratoga) meetings was in a rathcr 
hcallhy stale, and has since kept below the average. Its average, 
indeed, has been sustained by the high pertcntages given in the 
earlier meetings, and its general temper is debilitated. 



Lithology has barely an eiistence In the association. The 
subject is new, its students few and scattered, and much of its ma- 
terial absorbed in papers which are properly geological. I.itholag>' 
will undoubtedly enter more largely into public scientific discussion 
in the future. 
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Eihnology and archaroJogyha^'c been the elements of disturbance 
which h,-ive intruded numbers of papers in recent years, and brought 
do«-n the pcrccni.-ige of interest in other branches not suflkicntly 
recruited by new accessions. The significant coincidence in the 
general .aspect of these two branches of study shows iheir im- 
ponant development in the last ten years, Thej' threaten the 
supremacy of the older studies, both because of their poixilar 
character, the interesting nature of their results, and the fertile 
soil tor anthropological investigation in our country. 

And here we are suggestively reminded that a valuable analysis 
the association returns might be made to dcicrmme in wtut iju. 
ters the scientific industrj- of ihe country is located. Finally, 
offer these observations, iinpcrlectly and loo hastily prepared, aa a 
contribution lo the iiilcrcst this meeting of the association kliould 
cKdte. L. P. Cratacap. 
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A North Carolina Diamond. 

A DUMOND weighing 4^ carats and 873 milligrams was foun< 
on the Alfred Bright farm in Dysartville, McDowell County, N.C, 
in the summer of 1886, by l wet vc-y ear-old WUlic Christie, the soal 
of Grayson Christie, who was sitting on a box at a spring, and saw.^ 
about two feel from him, what he termed "a pretty trick.* He 
picked it up and carried it home, where it lay on the shelf IwO' 
Weeks before he gave it another thought. It was then taken to tht 
village grocer's, John Laughridge's. where various opinions were 
passed upon It. untd at last the conclusion that it waa a diamond 
was reached. It was then sent to Mesj^rs. Tiffany & Co. for valua- 
tion. It is quite perfect, but rot pure white, having a faint grayish- 
)'ellow tint. In form it is a distoricd hexoctahcdron with partulj 
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twinning (sec figures of two views). Its specific gravity Is 3.549+^ 
.ind It measures lo millimetres in length 'and 7 millimetre* In wiclth.1 

This sionc being more than an average find, the writer ihoughcl 
it would be of interest to visit the locality, and while there in June 
1887, he fully authenticated all the tacts of the finding. Dysarlvillc 
is sixteen and one-half miles (rom Morganton, twelve from Marion 
eight from Dridgcwaier. .md four fromCapt. J. C. Mills'* gold-mine 
A number of supposed di.tinonds, which proted lo be ztreon or 
smoky quani. have been found here before. No trace of garnet. 
peridotite, or any of the associations of the diamond, were found 
near the spot. The sediment at the bed of the spring was taken 
out and carefully examined, as also the small hollows on the adja- 
cent hillside. This diamond must therefore have been transported in 
decomposing soil from distant higher ground in the vicinity, during' 
a heavy (reshet. Its value as a gem. not counting any value its 
American origin may attach to it, would be from about one hundred 
10 one hundred and iifty dollars, Ceorgk V. 

Hrrn York, SepL 17. 
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RECENT BOOKS. 

— Charln Scrilmcr's Sods have recently »• 
lued a Taloahle and inleteitinK woilc in iwo 
volumot eniiilecl " Agricultuie In ume of iti 
R«Uii<Mit with ChnnistTy," lir Prof. K. H. 
Siorer of llanranl CoIlq[c, ll will prove in- 
valuable IQ ibiiui;l)i[Bl faiaiert u * book at 
tefcrcncc utd ii* i>tgcs have a rare aiinciive> 
nets (01 an<r reader wliu lakei an iatneti iu llie 
pnMfsawaivl myitcmt of plani-tife. Tlie au- 
thor diacoaM* acriculiure in all ihoie impoiiant 
tetatioDs iuia whivh chcmiMiy «iiici» in any de- 
gree — the genciiil relative ol soil anil air. the 
aimoiplicK at a source of plant-fond, ihc rcU- 
tion of wraier la ibe toil, moremenU of water in 
the viil, tillage, rmplemenc* and o^'^isfions of 
tilla^ : in klinri, I'mletaar Starer describee all 
the Tclalioni of toil, air, and water to the plant 
and crops and lo each oiher. 

— DcsGOftcf nnd faU School is ihc title of a 
ttcw work on the H iatory of Philowphy, bjr Kuiio 
FluhcT. Iritnftaicd by l*rof.J, P. GorHyand piili- 
lUhed by Meuri. Chailei Sciibnei'i ^on«. It 
U divided into four parts ■ a general introduc- 
tion ; the biography of DcKane* ; an expoti- 
tioa and ctiiiciam of his ty»teni ; and an ac- 
coani of tl> development and modilicalioN hj 
ihe occai ion) lilt «. Ii is BccatBic and »cholaily 
— a thorougtily readable, Iruklworthy and im> 
proving hiiiory of modern speculative thought. 

— Another work in the umc field i< the 
above and ia^ncd by the >amc publishcrt in 
" Realistic Philoiophydcfcndeil iiia rbituiophic 
S«i«," by Dr. McCosb. Thii ii in « volumcc* 
Vol. I. E»posili>ry ; Vol. a, Hliiorical and Crit- 



Icil : ind eompritet iti« viihiable settei lorronly 
iiaued (n pamphlet fomn with a general iniroduo- 
lion on " What an American Philoiophy nboilld 
be." In the tint volume the principal \ihiU>- 
wptiic quvstloris of the day are discussed, in- 
clnding the Tc«ti of Tnith. Causation, Dcvclop- 
meni, and the Chatacier o( oar World. In the 
Moond rolume the tame qtiesliont are treated 
hiilorical ly. The «ystein« of the phi1oM>phcn 
who have ditcuucd iheni aie stated and nam- 
incd, and ilie irvth and cnut in each of ihcm 
nrefuliy ptMnted out. 

^An admirable manual of tniiructlon li 
" The E»<eniial« of IVr.pective." by L. W. 
Miller, frincipal of ibe School of Imlusiml Ait 
of the Penntflvnnia MaBeom. This work com- 
bin«> ibc (cmlls of long cipetience and lipe 
judgment. The uylc 'u clear', direct, and prac- 
tical, and the inumctioni ore happily nuppte- 
menled by numeront drawings, which, the an. 
thor inluimi w, arc the Munc thai he hot used 
for many yean in leaching penpeclive ftom the 
bUckbuaid. (Cliatica Scritmcr'a SoDi. t vol. 
ublong Svo, tl.jo.) 

— An important work for ttudenit of the 
Credi fBthen and of theological literature is the 
memorial edition of Prof. Sophoclct' Greek 
Lexicon of the Koman and Bjiantine i'etiodt, 
reviM.-d under the »upen1»ion of Prof. J. H. 
Thayer and rciuued by Meura. Charlei !Scril>- 
ner't Suns. Thii work it not wnlten far bouk- 
worms or for men of profound learning onlr. 
On the contrary, it inlererts every one whoie 
studies in the New Testament or the Scpluaginl 
ever CJtny him to the Greek ; that ia, it on^ht to 
interest every clergyman in America and Eng- 



land. SoiM od the arliclct are afonott gram- 
matical ireatiiei. while ai the same time the rich- 
neat of iUuktration doc* itol interfere with th* 
■yitematic arrangement of lh« case ol reference. 

— Prof. William Schcrer't Iliitory of German 
Liienitarc baa been irantUted b^ Mn. F. C. 
Conybeare under the edltorthip of F. Max 
Moller and Uiued in i volame* by H«Mn. 
Chades Scribner'i Sona. Prt>(eaMi Sdicrer's 
book displays a masterly uic of an iincomnon 
power of clear prctcmaiion, in making aratUbIs 
the results of devp and thorough IfiTaing. No 
one can rise from the book with vague or dit- 
luried impreuions ; the ayttematic arrangement 
of facta admirably adapts it for lue oa a testH 
book, while it coniaint juM that amount of de- 
tail vhicti clarifie* the mbject for a reader's 
mind. The author hat made hit history more 
than valuable ; he has made it thoroughly intce- 
esling. 

— A valnahle companion work to llie above 
will be found in F. Mai Mullcr's " The German 
Ctaaticn from the Fourth to the Nineteenth 
Century.'* containing Biogmphical Naiic««, 
IraoKlationi into modern German, and note* ; 
i»ucd by the same Publishers Thlt it k> 
planned u to accompany Piof. Scfaerer's work. 
ilep by step, funiiibing illuil rat ions lo the 
hittoty of German lilcrature. at snccetttvely 
brought before the reader ia Prof. Scherci'a 
nairativc, and atrving to render powible a care- 
ful and fmiiful aindy of ih« History. Every 
extract is preceded by a reference to the page of 
the History where the aathor or patuge it 
treated. 



MAP-MAKING. 



All publishers or others de- 
siring to have maps made, 
either from relief plates or by 
lithograph, should write to us 
for estimates before placing 
their orders elsewhere. Any 
work entrusted to us will be 
carefully made under the super- 
vision of our geographical edit- 
or, Dr. Franz Boas. 

N. D. C. HODGES, 

Publisher of Siience, 
47 Lafayette Place, 

New York. 



The Week 

OCCUPIES a position in Canadian 
journalism that can be filled only 
by a periodical able through its connec- 
tions to furnish literary matter of the 
highest qtiality. It is the organ o( the 
best thought of the country, containing 
varied and able discussions, fron s thor- 
oughly independent &undpoini, of po- 
ItUcal, scienlilic, (heological, literary, 
and social questions by ctnincnt Cana- 
dian wiilcrs Current events are care- 
fully brought into focus and impanially 
dealt with ; the chief articles on topics 
of general interest appearing in the best 
English reviews and journals are prc- 
jented in a comprehensive though 
abridged fonn; and special correspond- 
ents in Loiidi>n, Paris, Washington, and 
other centres furnish Irequcnt Ictlei^ to 
its columns. Notices of local matters 
of importance, of musical and dramatic 
events, book reviews, art and literary 
notes, are also regular features of The 
Week. 



One jrear • 

Eiiflii munihi 



TBIUJS> 



C. BUCKET! ROBINSON, Publisher, 

6 J^ntsn St., lonnto, Camdc. 
Sample eopies fre4 cn application. 



CiBLTLE-ElERSOR GORRGSPOKDBIICE. 

HAWTHORNR AND HIS WIFE. 

New Edliiun. Euh tti ■ r^U. Wiiti aioitntlaa*. 
Fn ul. f] ; in half calf, H. 

JAPANESE HOUBS. By 9ni. E. S. Moaac 

CHOBON : TUB LAND OV THE UORNINO 
CALM (Korea). Rr PaHCiVAi. txiwitx. 

Ntw E^twB*. Each in i vi>l. uiao. Itluitnied. 



THE TICKNOR SERIES OP OCTAVO POETS. 
LtORARV BDITIOK. 

THE LADV or THE i UARUtON- 
LAKB. I THK PKINCSS3. 

THE LAY or THE CHILDB HAROIrD. 
LAST UlNSTRKL. [ LUCIUS. 

Sii voliunet, d^anllT and unilonnir t»uD4. «ith all ih* 
eriitwal llluttation, brrvled bran)*, and full fill Id 
cloth. Eatfi, S}-sol tn ina-call Druillque morocco, 

Thocarc themal lunoiuand popul ir <dilin» id ex- 
UICBOC cf n»i pocnu. In ihcii ucitiiial >hii|ie Iher 
hara had cfionnout uln. »nil In their cheaper lomii 
wi'ih all llicii unKtnal itluilraitiant.coinpltle and unvom, 
Ihcy villliat«rcnBwed popularjiy. 

ALnunilDrn wiih the bb«*« h Myl* ud p«ic«, cktaper 
cdiiiou »t ibebcAiiufully illu*tnl*i 

TUSCAN CITIES, by W. D. Hohhua 
RED-LETTER OAVS ABROAD, by /. U SlfiO- 

-.• Fft M// hy all iaekttlltrt. Stat, ttH-^nU. *■ 
•fttift tfl^ frirt, if t\i ^Mikm , 

TICKSOB & CO., Boston. 
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JUST PUBLISHED. PECK'S ANALYTICAL MECHANICS. 

ELEMENTARY TREATISE ON ANALYTICAL MECHANICS 

By WM. G. PECK, Ph.D., LL.D., Profes'ior of Maiiiemalics, Mechanics and Aslronorajr in Columbia College^ 
New York, jjo pages, lioio, J Iciitlier. Price, $1.59. 

Iniciwlcd to embrace all the principles of analytical mcclianics ibal are needed (or ihe studyofenginccnn];-. architecture, and gcodc^. 
It is believed thai the order o( arrancemcnt will be (ound logical, the definitions i:lear and prrcisc, and ihc demonstraiions simple and 
comprehensive, qualities whkh distinjcuiah Prof. Peck's previous works. 



RECENTLY PUBLISHED. PECK'S DETERMINANTS 



^ AN ELEMENTARY TREATISE ON DETERMINANTS. 

By WM. G. PECK, LL.D. izmo. cloth. 75 cents. 

An introduction to modem co-drdinate geometry, (or the use of teaehen of mathemAiics a< well as all students of modem methods 
o( mathcm.nic.il investijfilion. Adopted Alrcadv in a number of our leading institution* of learning, among which might be meaiioned 
the following; viz., Columbia College, Weil Point U. S. Mililarj- .^cidemy, Vanderbilt Univ^ Wasliington 3: Lee Univ, Syracuse Uaiv.» 
N. C. College, Allegheny College. 

PECK'S ASTRONOMY. 

A Popular Astronomy for the use of Colleges, Academics and High SchooU. By WM. G. PECK, LL.D. 
380 pages, ijmo, cloth. Price, $1.50. 

Presents in a compact and popular form all the facts artd principles of the science that are needed in a general course o( higher 
education. 



From ALEXANDER "WINCHELL, Prof, (if Astronomy, ITnlvorsity of Michigan, Ann Arbor, Mich. 

'' [ received anil read wtth great pleasure and satisfaction yuur * Tcxi-Book of Agronomy.' 1 tiiink you base made a niosl judicious 
digest of infunn.Hion and presented it. in such order of arrangement as much ex|M:riencc would dictate. 1 have no dotibt it is your own ex- 
perience ahn which has reduced the bulk ol a volume, designed even for collegiate use. An elementary course in any one 01 the sciences, 
ought tu be restricted within much narrower limits than is customary in otir ' manuals ' or cnn in so-called ' text-books.' Thb work ts- 
is practical as beautiful." 

A CONDENSED COURSE OF MATHEMATICS. 

Conci'c, Consecutive and Complete. By WM. G. PECK, LL.D., Professor of Mathemitics ajid PhyEics hk 
Columbia College, New York. 

This course is intended to prrscnt, in a cwnden*eil fonn. c\cty prirKtpIe of Mathematics ntcessarv lo the fullesl ^mdemic. or tcchtu- 
cal. education. Commencing with the sinipleitc ideas of nuinbn, tht: successive volumes le.id the student by easy gradation through ihe 
elements ol Arithmetic, Algkbra. t^EtJMKTRy. Analvuls, Calculus, and Mechanics. The whole course is ireatcd «s a. 
unit, rach pan being adaiiied lo all the others, and all the parts so systcmaTiicd and arranged iS to enable the student to accomplish, 
the greaiat iinsslble results with the least possible expenditure of time and labor. 

ARITHMETIC. 

PECK'S FIRST LESSONS IN NUMBERS, HiU bd.. iCme 

PECK'S MANl'AL OF PRACTICAL ARITHMETIC. Half Im!.. i6mo 

PECK'S COMPLETE ARITH.METIC. Half bd., lamo. (Kct. 63 cis.i 

HIGHER MATHEMATICS. 

PECK'S MANUAL OF ALGEBRA. Cloth. i2mo. (Key. St. 101 

PECK'S MANUAL OF GEOMETRY. ■■ ■■ 

PECKS PRACTICAL CALCULUS. " " . 

PECKS ANALYTICAL GEOMETRY. Cloth. i2mo .... 

PECK'S DETERMINANTS. Cloth, umo 

APPLIED MATHEMATICS. 

PECK'S POPULAR ASTR0^30My. Cloth, limn 

PECK S r.AN^ITS NATliRAL PKILOSQPHV. Revised by Burbank and Hanson. 
PECK SELE.MENTARY -MECHANICS. Clmh, lamo .... 
PECKS MECHANICS WITH CALCULUS. Cloth, tamo .... 
PECK'S ANALYTICAL MECHANICS. Cloth, umo .... 




?" For Samfiff Copici. iniroduetory and exchange rates, eU., address the PHblishrrs, 

A. S. BARNES & CO., New York and Chicago 





"BUIUU 
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SiMGL£ CortE^ Tes Cskts. 

13.50 PXK VUB, IN ADVJM^ 



Coprri«b>,IOT, b^TszlcmnsODiuuiT. bund UXavTMk pDM-OaMHSavwd-OtaH Uul-llktlw 



Editorial ...... 

Siinlcy'i Mnvrmrnlt. . — Presiticnt Bsrniird** RcpOTT. 

The Higher Schools of Norway tv. If. C. 

Accltinatization in New Zealand 

Oee. Af. Thomson. 

Mental Science. 

Brain-Gtou-th and Rody-Crowlh .... 
The Savaccry of ))dyh»Ml .... 

Health Matters. 

Fooilt coiiiunicJ 111 Winter .... 

Ethnology, 

PwnifiOi Races ..... 

Cnctliu an Itonianic Dialects . • . . 

UdfaikAhrla .... 
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Book-Reviews. 

Die Culiiiirolkcr .^h..Amtnks'ii 

Die Etilc in Kiricn iin<) Ilildern 

Compmiivc Mciri'licilogjr and Blologj of tlie Fungi, 

C4IOIOII. «rid Bacteria .... 
A Owrie of Pnciical ItislTuction in Botany 
The NUkinc; of ihe Great W«M 
Thiee OoftA Gianu 
A CoUcc'.iun of I.eitetK of Thtckeray 

Notes and News .... 



Mt- 



• 7« 



Letters to the Editor. 

Ovcr-PreMore in [he SchnnU 
Ohjecis in Tcncliing 



. B. A. HimJtk 
J. T. /fmy 
Color, mini) ncss CrOf^ F. IValtrt 

Afli in Humao Bones of Diffcicnt Aget H'. P. JI/oMm 

Clacicr-like Movement amongii Snow Panicles IV. A. Atke 
GnndtfliaKlutinoi^ in Wiccontin . . W. .t/". WietUr 

Seciionn u( KouiU JotifA F. y*m*t 

Anericin Cave* CJtat. C. AMMt 
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T/ze Science Company^ PudiiskersJ\<f^^M/ayette Place, New York. 

f.ofuioii aacfit: C. /i. Stecfurt, 26 '5:>'> n-iUiam St.. Strand. 

CLASS TEXT BOOKS FOX COLLEGES AND TEcli^OLOGICAL INSTITUTIONS. 

THEOIteriCAL MECHANICS. I PIRSP BOOK IM QUALtTATIVS CHEMISTRY. 

WlUi au IiiUXHltiL-tluu W Ibo Cak-ulu*. DcalgiiHl w oTvavBooktorToahitl- Bt Auisitr It. Phbn-Ott, Prol. tu tnlv. ol Mlitilxiui. ISniix Clotb lUO 

cal Sclioti]ii uid r'dllnii^, «iia for tho t:>iB ot Raiilii»*ni, Aivlitii>c-i». etc l»» dd^o^,*™.™..* Aon.u.r. .»..*•••, 

Jt'UT»Vril«n..-n, HI^D. TrM.Ut«I (niu. IhofJarm*!. by li^niJlvB. fftll. . „ , . PRKSCOTT S OROAHIC ANALTSIS 

A.M.. Mtiilu(KiiKliii-«^r, Hoiniiai .\aiorlcau DUdoo. OnoVoauioo, lareosvo. ' A Wmu»l jrt tbo l>(*^rlpUv« w.d Anrfytloiil ChomUIr/ of t«*taln Cart«« 

iii.pag.^ !«mi»t«twitt . . - -^--.•- *™-'" I p.»aak>Ma(,ri*I..C*»im«rel.l««l>l,»fm«-«M«ljU.r»,»baE-tliiiail<-«t 

.„ ,. f"*, t:**^', h . 1 ■ It .r2i. . Pi"!."*"!**. , ImpurlUca under autlion*e<l Kuuliwrd*; FomiMla SuiDluaUoiu lor I'^Olaooa, 

ItonlfDlrtivhiil,: ^IkkiI oiMi-la-r-hmi^vIlx TruwInUicl uid AuiuIkIxI b* , CHEMICAL PROBLtUS. 

jlV. anni, kl.B. lidi.i, ,10111, illiiHUni*.! . . . tafri I unm Brtr-f CuiUMnenuor [ho l-rim-tplM Imolied. Bj I'm! J. C. Ko**. M 

Cbulmb-fl. Tln>E)n<-l^i.iyof M».lii,t.Uo»k f S. Thn Kuumi:Hiiii> of Mb^Hiiii- Kalllon. r»»i>.,..l *a,l cDlin-CHL IBmoi. BoiiM* ... (0& 

tTuila FHrdni*. ! T. NtHfr.n« of H«t,<«. ! «. Tonlh FrlMlon. 1 U. BoU (J«*p. A COMPENDIOUS MANUAU OF QUALITATIVB CHBMICAl. 

tllK. no. KlMiplna. <*.ucluaiiiK,«rH»rki.. Bf e»*IU.I» IV. Bl.KW iwd P(i*Ml: II. STWBXR. R«1wd wlUi Uia «Wlp«*ti«l 

ELEMENTARY MECHANISU. of U)« Aiiuinrs, tijr niLi.MX HiruT Kktdom. Pr«(e«Mir of CU«mUirr te Uin 

TazUBookfarSlmlxnlKur MH'')iiii>I<-kJ ICiiiclnwiiiii! fty AitntOR F. 'Woon*. i MaHHutiUMitwIiiKtltutoof TMbooU«r. NMrBaiHon. RvrtMd. ISaio. Illtia- 

AbvIvVoI EnfiiiiKT t\ S. N*iy, .V>w1n1jvuL IVoffvur of MAchfuiifal IliiclucHir. Iriht^d. Clutli . .. .U.IA 

ANALYSIS ^VIIH THK HLOvv -KIFS^ I r»h 11 u.n lun r^t^M^^ i^^ih U flfl 

From 111* l«m.ffni«i «litJon, ntrlwdADd PuInrrpJ,t>irM.Tli.R(ClrTltB, ' ™ w p««e» i.ioin n.". 

oftlinBornlNuuii HIiiluK Acad«mr TraiuUtnit ^ Kuf. IL B. t'oil3lW4Li.: , AN INTHQDUCTIOH TO QUA1.ITATIVB CHKMICAL ANALYSIS. 

llalo. Thlrto.«U«u, Ke.WM. am |iaK«& am flolU b.UU MANUAL OP INTRODUCTORY CKkMICAL PRACTICE. 

TtIS BLOW PIPE. r«r Ibfi Um oI SIIKUtnla In l>i11(<«T« nn<l Nurrliia lulO illsb SetaOOto. B7 PrOL 

A flulde lo lu l^aa la Itia Dniirmlnailcin o! sails kiiiI MlnenUiL i~i»mt>llpil OKa C CtUiWMU. and A. A. BiuiMRiitv, nf ('Aroall VnlTflraliT- KkubiI Edl. 

fromTailmBwiiiKvw, CrOMOHciEM. I'i.\ui-ruy, <;.CL,.\.M..lTvtoMoro(nir*|. lion, rvTtoM and eoTrMMd. tro. C'lot^ lAs i)*k««- niuaimw*. New and 

ca) MclMce lu Uu> I'olrlecnntr tiiaUluEf . isrootl}^, K.V. Uiiio. tlnUi %\M KoliiritHI >jl)nnti -ILBD 

MANUAL or BLOW-PIPE ANALYSIS, QUALITATIVE AND tXPEBlMENTAL OROANIC CMBHISTRV. 

QUANTITATIVE. „ „ „ _ Fnr Ptudcoin. lly U. Ciimv tH .lns<k». Iflmo, cioid CLM 

Wl«i It a)tnl>le:e njniPm nr rJrU-Miih>»ilvo Hlnirnlosr. Bj PTvU. B. ». nnu/oiui'B ahai vrir- rwRnMuTnv 

cn«--..u «''P'«"- ««';,«"«''''''';'-;- «■» AnF...n.^ntAr,^S^*.5:A,^«"A^^cfm.U^*'"fJ U««-.r, 

. « _j , I*J?,'^°,-^°,°'^ P"^ •? *'^**KO^\-, .^ „ .^^ , „ and aw lutcwluciloo 1* 0«)in»lry of Three DIuwualuna. NUtk Kdliloii- Hj 

A OvamptUo aad ClBwiCI<.-aitf u of iho lllaerab of tno C. 8. Dj Prrf. J. & krwikd a. nawKRit, ITofMMr ol Maili»niMlc« aoO BnKtoMrliis In Kulcan 

yiBTI. I««0. Board* ..,.».% celUn, X*w Bmnnrtck. FU. Umo, iloUi. ..W.T* 

PRBSCOTT'^ PROXIMATE ORGANIC ANALYSIS. BOWSBR-g ANALYTIC MBCHAMICS 

Cauutmnli. Ily Ai.fmin B. I'sk^-ott, l-nrfeiaor of Ur«iu.lu and Appll«l Third Editli.u Br ^'''' '^J^'J^^'^Y,*'.,-, mT 

CboioiBirr Iti ilip I'nlv-relly .if Ui^biuui. la.r.i,. noih B.TJ _ _ . "0"J?*1.?_ CALCULUS. , „ . . „,„^ 

DOUGLAS AKD PRKSCOTTS OUALITATJVE CHEMICAL ' ^""llT'SiJI^w*^?^!,*^ Si1«Si'"S"fFnw^.'n a'^'w.« iTn* iS^? 

AUuldaIn llie ITacllcal »ludr of l'U«iiililrT auU In IDs Work of Aiudnla. *"'""' ■ **"'^ 

Bt «ii.u H. [>or»i.4». » A., ■O'l .iLHitKr n. 1>ium<»it, M.D. Third Bdllioit. BOWSER-S ELEMENTARY TREATISE ON HYOROMKCHANICS. 

wboUj lloTiM^ WIUi a SiuilT of UildluUou aud ILotlucUon. Ur Vns Oots WlUi niunsroiuoaaaiploa. Ceooud Edllloa. tij E&wiiUf A. llowiiui,LL.D. 

Je«MOI^N.A. tw. CKilb taai l«mo, Ootll . CDO 

D. VAN NOSTRAND, Publisher, 23 Murray and 27 Warren Sts., New York. 

Copm MUt fcM Dy mafl on r*i.-ell>l u( prke. Special icrni* for DiamlDatlouB aad luiiulucUoo. 
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THKBB GOOD OlANTS. 
FXMIttie Fr«n(ti a( KniKCn Ri>bflti>. By JiMih Dl'tii- 

Der« uid A. KoliMi. $i la.' 

Gunnttu afiJ I^anJaf^nMl. «nii :i]thnii|[h it i* jll i:*!^!' 
IiilcdfniiD RaticUii. cury otue i> dean >nil vliolrinmc 
Jht the leA«?«« in A/i\-f ih wtnJtrtjtmd, \\ x\ rcAily nn 
(llsbi wiric* linlh to Ribcliu hiimc'll and *'i iht K.idriiu 
frubliclhir Mr Dtmttry hAi p-ffrformcd, In th«4v pa£o« 
thedeliEhiful humoiniii (Hia'ntfantt of 'Cat oM Mtinu 
can be a|]|iret^tHrr<i ax iu l»il ^aljif, uirl th« ^nanl 

^ie Ann hurnur (af ifir s^'V^E Fivnrhiniti. Nci f>ne iBcnl 

drair* liAndt^ Anif ai to iTic children (ncm»tltc4« ihc 
l^ifW tfAfril |(i4iii4 wilt 4i3nn btcoon* &< vkIu*<! c^mi'ani'^n* 
■> " Cullixi ill l.illiiim," or "Alice in WumltiUml." 
Tha InalvEratiiifti. i>v*f ttri 10 nmnTirr^ ir* lit I'f^re Jiii! 
Rabid.. 

THE LONuFeLLOW PROSE UJKTHDAY 
BOOK; OR. LONOPBLLi'WS UAVS. 

Bfiai uinfU (rom hii jimrnsli *nJ lelKn. ediwd by 

Mn. LttitA WiNiHH'ii' /i>iiHWh. Ill llexiLIc c*U ut 
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THE BHAOAVAD-GITA ; 
Or, the Laid'i L-*y. With annRKiriaij and nuio. 
■1 vkU Micfttsncet iiilh* ChrittijLnS:;rip[un>. Tfiiiit- 
1m«I Inifli Ihe Sona^iil for Ibc bcnslil ut iIkw in 
March of iiiiHiual lijchc. Bj MoHlsii III. Ciumajt. 
M-A. t vol., Ivn, gilt top. ia.ao. 

AONBS SURRtAOS. 

Bjr Edwih LAMcma Biioiii. S'-^- 

*' XIr. Bjrnaer hi> tA-cnuUi! f<ir oa iha B£>*t<ui of our 
aiicc\ivrfe wiTh it ridBrliTf and ■i.-inrKcy whitrh make* hit 
bodk, tALde from Ll> ir>i4t»Kt u a 4i4ry4 inv*lu»bl# in an 
kUtoricaJ KOK. K< ihowt ui ili« iivruw iti«eti> ind 
laaMcri the fild lAWn, pit a« tticy war* a bundrod jnd 
Aflf year, a^i quaini *a^«n buitdiiic>, wiib their 
dvcr^^iancintf tiorira and pidurvi^uephlet ; Ilir lacieii: 
inna antl chmchn. and lh« ct<i|[ajii radbBicin« c^f (h< 
COltM^uJ arifciiiLracy- Wccalch ihc lErcii of flijwct> frum 
«ld-(a*liUDed ilAritM loaf ueloit under lh« ptiwaig 
Kna (d brick mcl mortar, ■ndiinibh atiinii peoulc whux 
fldBMa are (imiJiar U nwry nad<r nf Incal hiiloty — 
Gorvmoi and Madam &liiil*r, Ch« Vaaaslt, iht Royall* 
ai Cainhiidst*. Callmm Kranklind, the nnaiilo Muiitr 
Pclham. Sinibcn. thi tnaowi -pfirirvic painlBr, che y'xjeiu 
biaiL'aton C-»pley. and uth^n whtA* nani«( atv ul 1:^11- 
>4anl oceurrtiice in our coL'Ciial rvcorda/*^ J«cl#ii 
Trail icrife 

Hnina Sanitation. For houHkecpen. aocenta. 

Car* vf Ihvcviljr. pliimbtriB and draiFLJov. nnt'iatinn. 
licaiing. EifhtinE, furiij«Ki>a£rctht(hinjE,fr>fioaaddiitik,cii;. 
L.«ltcr« of Horatio Greenougli. ti ly 
Tb« Sunny Sidt of Shadow. Mn, KinjAMn. ti. 
Klnsl HemeiUla at Hanry W, l,i>ati4ti«w. By 

Dua M«rlh. Ity MiTiniv M. Dauloi'. tl.^a. 
Kenni lri<reb in SiHiden, Nunoay. Kuuia. Pnlaad.cu. 

TICKNOR A CO., BOSTON. 



ASTRONOMICAL REVELATIONS: 

in which the tnie physical causes at the pre- 
cession of ihc equinociial painTs; the a|){iAr- 
cnt secular acceteraiion of the nioon's tnean 
motion i the d<n:rcasc in the obliquity of ilic 
ccligilic; the apiiiircnt aberraliun of the 
stars; and ihc apparent nutation or (lie 
e:*nh's axis : ;i.Te now, for itK first time, 
made known and explained. To which is 
added a theory of the physicat nature of tlie 
6xed stars. 

Cnmn, 8ve, S3 p*gf, half marocci, prlea, t2.D0. 

EDWARD DEXTER, 

Ills Br«Adway. Ve« r«rk. 



Mann*!4 Ber«reuce Indexes. 

If fou WMI 10 leam a-ytUkim^ abaui amy luajxcr 
•and inqDirr. ""itli Miy (ju) {eni« !« utiuuK o[ ceat o( 
■navcr. 10 B : PICKMAS MANN, WAiMiHcrox. D.C, 

TnaKtiptiand tranilMiuot fureiuhcil. Kiplinaiaiy 

imilan tnt. 



FALL DRESS GOODS 



JAMES McCREERY & CO. 

Offer a.n)Ofl£ their large assortment ol 
Fall Dress Goods the following Special 
Lines : 

Two lines Stripe and Check Cheviots. 
44 inches wide, at 60 cents ; worth %i. 

Alto, Three Lines Check and Stripe 
Suitings, 54 inches wide, at 75 cents; 
well worth?!. 25. 



ORDERS 

BY 

MAIL 



frtini an]r part of the country 
vrill receive careful and prompt 
attention. 



James McCreery & Co., 

Broadwn^ abd tith St , Me^nr Vark. 
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Tilt American Investment Company, 

iif Eikifii«ii..NiK^, T'.wii. whkh H iitiii'Lbp Oflptt&l of 
$600,000. surplus S75.000. .(fr.. x„n 
^LutTKa^a [.'JJIT4 driw[^il^ BeVen ].4e LfikL . r<»ih Priiii:^ 
pal and InierrHi fully guaranteed. Also a per 
Cc^nt. lo-ycAr Ucl.ci»iiif« Uii.ibi> m:ci)ied by lof pei criiL 
vi firil Mmijii-i-r \^--ti- licU In imn \ry iKe Mor- 

oantlla Trust Company. N. V. simteni.tw 

llfKiim 0^ *l*p™it ftir j^rindt iin*t<r one y<»r. Write 
dr fiiLI <rkfDrtTtit]ui> and erfermce* ta li»e compjny ut 
ISO N«»S«U St.. N. Y. A. L OraHb,-. Vke- 

}*ru. and Goitral Manaitfr, 



DIAMONDS. 

A rcry \irt^ ttnrli nnd cnit variety iifdtamondi con- 
4ianF]y 'an r^md. An aMnrtm^nt vill ha «*n( for anmina- 
lion ill ihii diT oi vkiniiY wlxn icIiaHc [laiiiei iltiicc 
il WAl.THAM WATrHl-^. RICH IF.WJ'r.KV, 
PHKVCH .MAK1!I-I-' Cl.fHK.s, HK(1SZ>;.'^, STF.U- 
LlNl". Sll-VKKWARK. F.rc, 

B MAIDEN LANE. N. V. 

STUART & SHEPARD. 



W. H. WiLHSLCY k CO. 

nvccawiaa TO 

It. &.I. in^cK. 

tCte ChPilnut StrcffI, Phlla, 

Microscopes a»d all 
Accessories mil An- 
paratus. PliotORraph- 
ic iiiiil Pholo-Micro- 

Sraphtc Apparatus uml 
utSts. 

Spect ac les, Ejc 
Classes, Opera iiti<i 
Marine Glasses, etc, 

llluitral«d I'rjce l.iol 
mniled /rri to any ail- 
(irew, Mctilioii Sciiwci 
ill cr>rTe«pi>nditi£ wilh nt 



GheatAmefiuh 



ICOOD NEWS 
! TO LADIES, 



I1T1 •! Niiir". jurjr Ilril-' lo set 
liji i'mIpt. fnr imr '■■it'ir.ira 
'.•.a* nnd ('iifriM.a, ainl •i'l-iiffl 
n i"->'iriliil • 1 1 1 ... >!■■-- 

_ liVr.. I lillvi ! 

OdIii llano ixiu ii[,ii< iiriii<t >.■!, ' 
or1l»i(r«'aIil'-ll»iiin'. i ..rlni. 

TiiK f;neAT i.tiKNii «n 1 1.\ td,, 

r.O.lMix^ft. ainiKlJiVncyM.Ncw VorK. 



SCIENCE. 

AN ILLliSTRATF.D WF.EKLY JOUKNAI.. THE 

SCICNCi: COWl'ANV. OWNBRS AND 

PUBLISH CKS. 

Of nCSKl ajlO J*ia«CT»H. — D. C UtLMAX, of 
Raliinsn. fi^tfJtMi SiHoK Kbs-cohk. ot Wa>hiiifi«B, 
I'lifl'Ttiiiiiml. GatuiHtufi. HiaatuD. ol Waahmatoii: 

Al.llX. GffAIMH ItllL, of Wdil'iil>l|l"l> ; O. C AI»*H. 

ti Nsv HaYcn i J. W. I'dweli.. o{ Wathlnei'» ; W, 1*. 
TanwtiiritiGe. pf N«w rork; S. H. ScUDttm, M Can* 

brldcc. 

::ii:iKNCE appcari ocry Triday. Volumta Wsa in 
July and Jaj^uary. CAmm.i.iicacioih viJI b« we fe ocad 
tiuDi any quarter. Rcjfcced manuacripu will Im (Msnaait 
I'l ibr authitra tiiily when rha rvi|u^t(a aniMiol nt 
|Hi>!a|iC .CtompMiitu iht Diai^utcrip., 

Addr«*a all corrtapondence to ii ^pTi.'X(~F " 
47 LaUyttt* Placa.NawYork. 

SuMCKirriMif.— tJnitcd :3tal«a and Canada, (^w a ym*t. 
Gr«*4 Britain and Eurovc, M a ynxt. 

Seine* Club<Bte> tin out niBlltaac*!. 

I aubKT. I jt 9 J.sa 

I " I rr &«« 

J '■ 1 yr..... ttto 

* " I yr l&M 

ADVKRTISING RATES: 

1 Pact ■ nn «» m 

H rate I (m> ■» oa 

.*a Pa«« I lio« >» •« 

1^ I'ig" 1 lima , J «o 

Fof .mall idt-rftiaeinvnta Iha rate trPI be ., co«la 
per line, with diacnunti lor {ontinucd loaatioot. For 
■nformatian abiMU Mt<ial neaiiiDna. uc Iuok twc eon- 
iruu, addna U. C. EVtRlNUHIM, MaM«cr Ad. 
vtttumc Dnartnent M Scicuck. tj Lalaytiie Plae*, 
N«. York City. 

AJt'rtt'ativnSi mmtl ht af<'/f4^r im tvtry rtt^^dw 
Ctfj rtttiv^d until H'rdniutar. lo A.M. 

SC/Eflce IT tt*i/rn It ilmi nrAa aOmrUm fa «, 

FOR DYSPEPSIA. 

Mental and Physics! Exhaustion. 

Nervousness, Weakened Energy, 
INDIGESTION. Etc. 



I 




ACID PEOSPHiTE. 

A liqiiiO jiTcpsraliun of the phos- 
|>hates and phosphoric acid. 

Recommended by physicians. 

It makes a delicious drink. 

Invigorating and strengthening. Pum> 
phltft free. 

For sale by all dealer*. 

RUMFORD CHEMICAL WORKS, 

Providence, R. I. 

^mifWABB or IMtTATIONil. 




PHOTOCeSPNIC OOTFITS 

aSOnI* I.I (LV»r, Krai L.ri.»n, 

■• I- > ji . uiib oiit ClnlirOva- 

I I'.'M- " Itni* IIMUlirapM 

.1. '[ . < :.ii.^ IllualraUd OaliJajqa 

L LI '..I 
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ACCOKDiKO TO A Renter*!) telegram, dated Sept. 9, from Si. 
Pui] de Loanda. Major Banielot, who was left at the camp at 
Yambuya, at the foot of the Aruvimi Rapids, with a gnrrison o( 
about one hundred men, hu (urwariled the following infomuiion 
to Lcopoldville concGrnine Mr. H. M. Stanley's expedition : " Msfor 
Bartlelot recdved Jiews frocn Mr. Stanley, despatched about July 
13. after he had made a ten-days' inaTx^h from Yambuya towards 
(he interior. .Mr. Snnic-)' was .it that (Lite Still (iniceeding up the 
Aruvi mi. which he had found to be navigable up 10 a certain clis* 
tancc above ih^ mpids. Here he launi^hed a steel whale-boat 
which he had brought wiih him, as welt as several rafts manufac- 
tured by the expedition, and which had been utihxed for conveying 
ihe hea*7 baggage. All the members of the cxpctlition were in 
gaoti health, and provisions were easily procured in the lai^* ^'^' 
lagcs near the river. The country through which the expedition 
was passing showed a gradual rise towards some high lable-Iands. 
Another caravan of 480 men was following the cxpediiion on the 
left bank of the Aruvimi; the advanced guard, consisting of forty 
Zanzibari. under the command of Licutenani Stairs, being com- 
posed of men lightly burdened, whose duty was to search For pro- 
vutions. Mr. Stanley hoped to arrive about July 22 in the centre of 
the Mabodi district, and expected to reach Wadelai in the middle 
of August, or even before. The advance had been 30 pe.iceably 
accomplished thai Mr. Stanley had instnicted Major Bartteloi, that, 
should ii continue so, he would shortly send him orders to follow 
the expedition hy the tame route at the head of the one hundred 
men left at Vambuya." A later telegram, dated Oct. 2, from St. P;iul 
dc Loanda, states that the further progress of the expedition was very 
satitifacinry. About July 25 the expedition had ascended the Aruvimi 
to the elevated country belonging I0 the Mabodt district. The river 
becoming toonarrow, they leinhc rafts; and the men for several days 
bad to carry a double burden of provisions- The steel whale-boat was 
carried past the narrows, and again launched. Stanley calculated. 
Ibat, upon arriving at the summit of the table-lands giving shape to 
the basin of the Aruvimi, the expedition would halt two days for a 
rest, and would establish a e.imp there to he garrisoned by twenty 
men. with a European officer. The districts travcrtcd were tran- 
quil, and little difficulty was experienced in obtaining pro^-itions 
from the natives. The pnigicssof the expeduion averaged twelve 
miles daily. Tippo-Tip, in bis last message, wrote that he was still 
at bis post at Stanley Falls, awaiting re-en forccinenis. He had 
gained the good will of several neighboring chiefs. Owing to the 
disturbed state of the country, Tippo-Tip could not, a* he had 
agreed to, organize a revictualling caravan to despatch direct to 
Mvuian Nsigc, but he intended to do so as soon as possible. Dis- 
quiet continued between Stanley Falls and the confluence of the 
Aruvimi and the Kongo, and many villages had been pillaged. It 
is believed that the garrison which Stanley left at Vambuya has 
been forced to interfere to roainuin order in the neighborhood. It 
appears Irom all reports that Tippo-Tip. since h* h.is become con- 
nected with ilie Koinfo l^rt:e State, ba.4 ^omc diflicuhy in regaining 
his former inllucnce over his countrymen. The disquiet on the 
Upper Kongo, to which reference is made in the second lelqjram. 
probably refers to line ravages of the Arabs of Stanley Falls, who 
extend their slave-hunting expeditions down the Kongo. Ilia to 
be hoped that Tippo- Tip's influence, supported by Major Barttelot's 
troops, which are stationed near the mouth of the Aruvimi. will 
suffice lo confine their raids to the territory above Stanley Falls. 



It is in accordance with Emin Pacha's former actions that he de- 
clares ai the present time his intention to stay in his pixivince, and 
to funhcr the work of ciribiation he has so successfully begun. It 
appears from the meagre news thai haa reached America, that the 
messengers who were despatched to inform him of Stanley's txfic- 
dition have met him, and that this is his reply to the message. 
Emin expruw^ the hope that England will help bim to 01*0 a 
route of commerce to the Indian Oi-ean. but it seems more probable 
that communication with the Kongo will be opened by Stanley's 
expedition. Junker's travels show that there is no serious obstacle 
to tr.iv<! in the region of the northern tributaries of the Kongo; 
and therefore it sccnu probable, that, while political coiivpfications 
close the routes of the Nile and of Uganda, Emin and Sunlcy may 
succeed in opening trading-routes from the Upper Kongo to the 
£<)uatorial Province. 

If the frktdents of all our cotleses would follow the ex- 
ample of President llamard of Columbia, and publish each year a 
full rei>orl on the progress of the institutions over which they re- 
spectively preside, il would be an advantage not only to ibc institu- 
tions thanseives. but to the cause of higher education in general. 
Mr. Charles F. Thwing, always an obsenant critic ol college 
mctiiods. cmphasiics this point m a recently published article. 
President Barnard's report for the last academic year has just been 
issued, and. with its appendices, is a most valuable document. It 
rehearses the changes and iraprorcjncnts of ibc year, traces the 
work of the various schools separately, and discusses such questions 
as those of attendance, scholarship, ihe marking system, dccti« 
studies, and the wonderfully successful public lecture courses oi 
the past two winters. We are glad to notice the steady growth of 
the graduate department, as it augurs well lor the future of the In- 
stititiloQ. President Barnard says vtry little concerning the finances 
of the college, and we arc therefore led to infer that no apprtciable 
part of the sum asked for three years ago has been obtained. An 
announci;mcnl reaches us with ilw president'^ report, which should 
be referred to in this connection. It is the programme of courses 
in the Oriental and Hamitic languages oHered for the present year. 
From this we learn that the most complete department of its kind 
in America eaisis at Columbia, and that, under the mspiring leader- 
ship of so culture*! a scholar as Dr. II, T. Peck, no fewer than 
nineteen courses in the Oriental and Hamitic languages are an- 
nounced. This is a remarkable showing, and when considered in 
connection with tlie courses of Professors Bloomfield and Haupt at 
Baltimore, Whitney at New Haven, and Lyon, Toy. and L.anniaii at 
Cambridge, proves that a great impetus has been given to advanced 
philological study in this country. 

THE HIGHER SCHOOLS OF NORWAY, 
The Norwegi.in school-laws of the I7ih of June, 1S69. according 
to the Z*tlschr$ft fur dai Rtahckutaitten. xii. J. rccugniic three 
fundamental principles. First, all higher schools must have a 
lower course in common, so that :i will not be necessary at the out- 
set, with the choice of a school, to choose also one's ultimate voca- 
tion. Sccomlly, the length ol the course must be so regulated that 
the pupil upon its completion, shall be of an age to enter Intelli- 
gently upon tbe active duties of his calling : the curriculum must 
also form in itself a whole and be so arranged that the pupU who 
has completed it carries with him into life a good general education. 
Finally, the time devoted in tbe upper classes to preparaiory studies 
must he so disposed that the pupil may confine himself more espe- 
cially either to history-philolog)-, on the one hand, or to mathc- 
malics-naluml sciences, on the other. 
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The whole system of higher education in Norway i» Inscd upon 
the Intermediate scticoL It is the preparaiorj' Mhool of the Oym- 
nasium, — the Latin lu well as the Real Gymnasium. — and has a 
aix-ycars' couisc. The requirements (or enlrance are essentially 
the same as in the Prussian kiktr^ fiur^rruAuU. Theiionnal age 
at eniran« is nine i"«ars. For the first three years Ihe course is in 
COinnmn : with ihv fourth year ii i.s diviiled. The pupil prcpariog 
(or ihr l.atin Gynmatiuin rtrrrivet in\lrii[:iion in Latin srvrn hours 
per week, which continues ihrough the rrmninder of ttie course. 
All oihcrb have instead the so-called ' Kcal* cour»c : in the fourth 
year. English and drawing ; in Ihe tifih and iixlh year*. English, 
drawing, and .in hour more of Gcman. Otherwise the courses are 
identical. In the lifiti and bisih years two hours of French arc 
elective. A ccrlJticAle of profii'ieni'y ftotn the intermediate school 
is required for ndmissiun to a GyrnnaNiuin ; It aki} entitles Its pos- 
sessor lo enter a technical school, and is reqiiired of a dentist. A 
certificate in the Real course only, admits to the naval academy 
and to the telegraph service : ill the Utter case the piipil must also 
h»vc been prescient in French. The future apothe<:ary must pos- 
sess the certificate of the Latin course. 

The Gymnasium — the Lailn Gymnasium as well as the Real 
Gymnasium — is the preparatory school of the university and of the 
h^er technical sch<K)h. ll has .-i three-years' cour-io. arTai>gGd as 
fellows : — 

Latin GymDasinm. 
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The certificaie of proficiency from the Lniiti Cymnasium entitles 
its possessor lo enter u)iun any course of study. If. however, the 
pupil (lesireft to enter the mihtary academy, he must pass an exam- 
ination in mathematics, Ihe natural sciences, and drawing, the rc- 
quircmcnis in these branches being the same as at the final exam- 
ination of the Real (^yninailum. 

Thecertificaie o( the Keal Gymnasium entitles its poseetsor to enter 
the advanced technical courses, to pursue the study of jurisprudence, 
and admits to the military academy. If a graduate of ttie Real Gym- 
nasium desires to study medicine, he must pass an oral examination 



in Latin ; the require rnimi. however, being the same as at the ilnal 
rxaminaiiun of the intermediate school, not of the Keal Gymnasium. 
I'he candidate must show that he has read three books of ' Casar's 
Comment a rirs,' twenty-four chapteni of ' Gccro's Onitions.' aod 
five hundred verges of • I'hirdms.' In addition, there is a short 
written tnin'ibtion from Nor«"egian into Latin. In which the use of 
a dictionary is permitted. Mo.si of the graduates of the Real Gym- 
nastutn who are lii *ltidj* jurisprudence a!vi take this examlnatiitn ; 
on Ihe one hand, b«cau«e Kiiman law is an important (actor In the 
State examinatii^n, and because those who have passed this exani- 
inaiton have especial prcrog.itives in ihc tjtamtn phihtopkicum 
which precedes the state et.iminatioii. In order lo study theology 
and philology, the graduate of the Real Gymnasium must pass an 
oral examination in Latin and Greek, the req iiircracnis being the 
same as al the final examination nf the Latin Gym!\:isium. 

The system or preparator)- nistruclion here described has existed 
in Norway now tor some twenty years, so that it is possible to 
judge, to some extent, of lis effvclency. Statistics show that the 
great ntajority of those who dlKonltnue llifir studies after the com- 
pletion of the course of the intermediate school take the Real 
course. Of those who lake a higher course in the universjiy and 
the technical schools, two thirds have been graduated from the 
Liitin Gymnasium, one thinl from the Real Gymnasium. This re- 
sult, however. Is to be explained by the fact thai [he transformation 
of Ihe former Latin schools inio Latin Gymnasiums necessitated 
comparatively few changes. Where clrcu en stamen, accordingly, 
allowed but one higher school, the Latin Gymnasium was chosen, 
which offers, besides, certain i;mgibk'. If not materially important 
prerogatives. Real Gymnasiums and Latin Gymnasiums exist side 
by side only in the larger cities, Ihe number of which in Nonvay is 
very small. Eight cities have both a Real and a Latin Gymn.isium, 
and twelve a Latin Gymnasium alone. W. H. C. 



ACCLIMATIZATION IN NEW ZEALAND. 

In a former .-irticle iSiienct, viil. IC{>. 197) refcriMwre was made to 
the various species of animals which had been purposely introduced 
into these ul.ands. In all cati.es it i^ ditlicutl lo fureit^U wh.it effect 
will be produced upon any species by bringing about .1 change in its 
environment, and this truth has been well cscmplilicd in the case 
of many animals, now. alas ! too well established in the colony. 
Unfortunately the age of experiments in this direction has only 
begun. Rabbits, having no natural enemies to keep them in check, 
have become such a pest and source of loss to the colony, that the 
latest move — taken up both by intereaied sheep-farmers and by 
the government — has been to liberate sloats. fcrrctx. and wcascb 
in many parts. Slowly as these animals increase, they have al- 
ready made their presence fell; not. however, in the diminution of 
the rubbit-pvst, but by their destruction of hcn-ruo»t9. and attacks 
upon children. Following in the wake of selilcnicnt. but not intro- 
duced purposely by man, are many other species, mostly small and 
noxious. Wlicn settlers first pcnctrvite into the untrodden ;>arl3, 
cipedally of the South Island, they are attacked hy honied of blood- 
thirsty sandflies und rnosquiloes: while the greatest care has 
to b« taken to ward off an abundant bloxvlly, which lays its ef^s, 
or rcddy-h.itchcd maggots, upon every thing exposed. Bbnkets. 
flour-bags, and cIolhlDg are just as rvaillly 'blown' as meat or 
offal. But as cultivation proceeds, and Ihe ground is cleared, these 
Insects disappear, while common European blue and house flics 
take their place. The Litter, like the hutii.-ui being they follow after, 
even bring their diseases with th«m ; so thai every autumn their 
distended bodies arc found attached to window-panes by the 
mycelium of Empusa mmca. 

As settlement progresses, -ind new trees and plants begin lo 
take the pbce of the old vegetation, the familiar pests of the 
moihcr-country begin to appear, ApkiiUs. Cotciiia. various beetles, 
moths, and flics, together with parasites whtch infest man and 
be;i»t. become all too familiar. In many cases it would seem at 
firM lis it these were going to have it all their own way. Some 
twenty years ago it was considered nearly impossible lo grow 
Swede turnips in this part of the colony, so enormously abundant 
was the ApkU upon them ; but %viihin these two decades a small 
bird almost certainly of recent introduction from Australia, called 
grecn-eyc. wax-cyc,or blight bird (Zosleropt laUralis\, has increased 
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very much, and coincideDily with this has b«en such ft decMue in 
the Aphii, that it has practically cuumI to bca pest. 

Hut the most conspicuous cRects or man's inttucncc is the intro- 
duclion of numbers of species of pUnts which lind themselves more 
or less at home in this new land. It is inallcr o( curmnon remark 
to every person cominH to the colony, how English crcty thing 
looIcK, The wayside wc«(ls. Ihe (;rass with its daisies and ot-«ye$, 
the fields and gardens with £uro|>eun chickwccil, dvcks, and 
thistlc-i. — .ill reiiiimi him of the iild land- English jibnis chiefly 
have Kpread themselves over the counlf)'. wherever the settler ha* 
gone. One relight expecl that Australia, or America, bcinj; so 
much nearer, would have runiishcd the £rcatcsi proportion o( im- 
migrants: hut Ihift is not found lo be the case, ti if- what Sir 
Joseph Hooker has called lh« aggressive Scandinavian Hora, which 
so strongly asserts itself on all sides. The reasons of this arc per- 
haps not f,ir lo seek. Nearly all the seeds l)rought lo the colony 
in the earlier days of settlement came from Hritain. English 
grasses were brought and sown clown, and along with ihcm came 
the wtctts of English pastures. Compressed hay was brought 
frequently with imported stock: straw-packed goods were, .and 
•re, scaiicrcd ihroiit^houl the CDunir>- ; and thus, in one way and 

[*nolhrr. it is tlic Eurape:m species of weeds which h.ivc found ihcir 
Way here in the f^reaiest abundance. The conditions of acdimaliza> 

' lion arc very disiiimibr in difTcrcnt parts of the colony, extending 
as It does ihmiigh twelve ilcgrees of Iniiiadc. and thwa embracing 
ven' ((liferent climates. The southern pans of the South Island 
are 09 different from the Bay of Islands as Scotland is from Italy. 
Throu/hout the greater gian of the east side of the 5hjuth Island, 
nighi frosts are experienced during the winter, even along the coast: 
while inland the cold is much morr inicnsc and continued, the 
summer being at the' same time hotter. Itui in all other p.irts, 
frost, at ordinary levels, is the exception, while m no portion of the 
country are the rlroiights prolongerl, a« in .\imralia. 

One of the results of such a distribution ol climate is. that fewer 
irtroduccd plants have succeeded in actjuiring a foothold in the 
southern and colder pans than elsewhere in New Zealand; 
and as wc go farther north wc finti the number of accUmatiicd 
species becoming more .ind more abundant. Whdc those of (Jiago 
are chielly such as are to lie met whh in England and Scotland, 
tho« of the north of Auckland arc largely mi.\cd with mid- 
European plants, and many of irapical and stii)-iro|^cal dislribuiioii. 
This is well seen by comparing the appearance at different jions. 

rOn Landing in the Buy of Islands, one sees large patches of 
AgatK Americana marking the sites of old gardens, but spreading 
far and wide, as if quite at home. The ground Is carpcietl w ith the 
familiar ' doab-grass,* as it is called in Bengal {Cynedo/i Jattriot). 
Uly-of-thc-Nilc {FitMarttia) blol^■J(^ the water-courses, while other 
tropical fiiniis {Amnratiius, Apona^elon. Lycium. etc.) occur 
freely as wild plants, intcnningled with others of much more tem- 
perate habitat. Pursuing his journejs .south, the Iraveller enters 
Napier, .iml. p,issir>g fnini the Ian ding- place lo the town through a 
avine-like culling, linds m-arlct geraniums and forests of fennel 
ampcling with mcsci))bryaiithctuura and iiiiruduced fuchsias for 

[possession of ever)' bit of soil. He infers at once a climate quite 
free from frost. Rut now let him land at Dunedin, and none 
but old country' friends meet him, Shepherd's purse, groundsel, 
and docks occupy the wayside with similar equally familiar weeds. 
The meadows .xnd pastures are while with daisies and ox-eyes 

^{Chrytanthemum ieucantktmtim). or yellow with cal's-car iHypff- 
tAaeris raJicata). huitercups, and self-heal (Prune/M). and. with 
a slight effort of imagination, he might almosl fancy that he was 
back in ' bonny Scotland.' The tropical clement is here wanting. 
While nearly lour hundred (38?) species have been recorded as 
occurring in the .Auckland district, not more than t6o are known 
fram Otago in the south. 

It is a much-disputed question among local botanbts, whether 
the native flora can hold its own against the introduced plants, or 
noL When we consider that species brought from old (from a 
human point of view) and long populated countncs, in more or less 
close proximity lo one another, have acquired their present charac- 
teristics after long ages of a keen slnigglc for existence with one 
another, and with herbivorous animals to fight against, wc should 
ccnainly tipect them to ptovc extraordinarily aggressive in such a 



country as this. Here the animals are wanting, the climate is 
miklcr, moisture is abundant, and all the field seems to lie open. 
.Accordingly, wherever the settler goes with the axe and pic 
and, above all, with fire, the introduced plant follows him. and 
thrives. But it is now pretty well ascertained that if man stays liiq 
hand, the native vegetation does not continue to recede before tf 
alien : on the contrary, it seems once mure to lend to re-a&sef 
ils«ir. That, ai least, is the testimony of out two mo6t compeleB 
botanists, Mr. Chccseman in AuckIan<I. and Mr. Kirk in Welling- 
ton, as well as ol the writer in Otago. 

The way thai some plants have spread is most rcmaikable. The 
common thistle {CarJuus Uncttiatus) has gone over the country 
like smoke, especially following lire and cutitvation. When first 
established, it forms thickets which frequently are impermeable ; 
but this Slate never Lists long. The soil appears 10 refuse, at the 
end of two or three years, to yield up its former abundance, and the 
plant eihausts itself. This process in many pans is absolutely 
bencficbl to the suil. In the limestone districts tv the north of 1 
Otago, the writer has seen vast areas, which had been oncel 
ploughetl. covered with an impeiieir.ible forest of ttiisile^ six feci or 
more in height. In autumn the whole crop dies down, leaving the 
rocky soil penetrated in all dircciions l>y its long roois. .\■^ the 
decay, water finds its way down to the lower levels : ami on pluugh- 
ing the sc^l, and sowing a crop of winter wheaP, (he fanner is re- 
warded b)' a sixly-huslicl cro{>. 

Two or three species truly indigenous are now alMindanily repre> 
sented by the introduced European form. This is crrtainty the 
case with the dandelion ( Td/'aadriiM) and sowthistlc {Soit(Aus), 
and most probably also with the smooth geranium ((7. moil/}. The 
native form is all but extinct, the introduced being abundant. 

In some cases characters arc developed which appear to tend 
towards the formation of new variciies. Thus Bartu'a visc^sa, 
3lv\-ays considered a root-parasite in Europe, is truly e<ttabliahed on 
its own roots in this country. Watcr-crcss. which grows to a length' 
of frotn two to four feet in its native habitats, attains gigantic pro- 
ponions in many New Zealand streams. In the Avon at Christ- 
church it is frequently found with stems as thick as a man's wrifti 
and twenty feci in length. Shecp's-sorrcl (Numrx aeelauifa) ii^ 
here an unmitigated garden and field pest, especially in poor softe, 
where its tough underground stems will creep as much as a yardin^ 
a season, if the soil be kept welt stirred. Equally remarkable Is the j 
changed character of P-m praltntis. so fami-d as a pasture-gross] 
the Slates. In New Zealand it gis'cs a poor return as a permancDt] 
pasture-grass, while in arable land it Is a curse, matting the surface 
soil into an unworkable mass. No doubt one cause of the trouble- 
some nature of many of the common garden-weeds i» thecom(>ara- 
tivc absence nf frost. Many plants which arc strictly annuals in 
Europe or America, become bienni.^l or perennial here. Chick*vecds 
{SteUaria and Cemslium) and groundsel flower all the year round. 

One of ihc most aggressive species in the countr>' is the white OPi 
Dutch clover (JTri/oitum rtptns). which has shown great power of j 
spreading, both laterally and venically. Introduced plants are of ten 
met with also in most unexpected localities. The writer, whea 
rambling along the slopes of Mount Torlesse. in the Canterbury 
Alps, was surprised to find some of the valleys — miles away from 
human habitation — full of a common mullein < Vtrhascum Ihap- 
tus); hut such instances are rare. The botanist rather wondera, 
that, considering how greatly specialized to their surroimdings New 
Zealand plants arc. they do not more quickly succumb to the in- 
truders. 

Finally, an interesiingquesiion, puwling to the acclim.ntizer. is the 
difficulty of introducing certain — to him — desirable plant.s. Prim- 
roses and cowslips, foxgloves, and many other sylvan and meadow 
beauties, will noi run wild. They die out if removed from the 
garden. The cause seems to lie in the absence of the insects 
necessary for their fertiliialion. 

Both in the case of plants and animals, then, an interesting field 
for future observation exists in this country ; and fonunately, ac- 
curate information on Ihe whole subject has been accumulating 
from Ihc vet)- outset, so that the future naturalist has no 'dark 
ages' to look back to, but will always have some trustworthy record 
to refer to. GEO. M. TUOMSOM. 

Duoedln, Auy. 1 1. 
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MENTAL SCIENCE. 
Brain 'Growth uid Body-Growth. 

The late Ur. Parroi of Fniiitc was, at (he lime oi his death, 
collcctin); anatomical maleriil for a study of the progressive de- 
velopment nf thr several piirii of itic hojy .is mcuurcd by such 
chant c I eristics as size and wdght. Some of this tiialrrial has be«n 
ATTanKCil by Mile. Jeanne Bcrtillon. and presumed by her to the 
Ant)irti]K)lo);ic;il Soitiely ^f France. The problem there discussed 
» the ratio of increase in weight of the br.iiri to the increase in 
wei(fht of the body as a whole, of Ihe height. o( the heart, and of 
the splceii. This !s ascertained for the two sexes &nd (or the vari- 
ous age«, especially (or tlie tirsl years ot 1i(e. when growth is at its 
iraxiiTiiim. .As will be xern, the results ^ven are (ounded an a 
sufficiently large number of mciisuremenU to Riakc them generally 
reliable. 

[expressing the weight of the body, of the heart, of the brain, of 
the »pleen, and the height, as 1,000 at birth, their condition at sev- 
eral periods up to the sixth >'ear is given in the following table : — 



Af*. 



I Toonth le ] nontli* . 
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Thus it appears that at the end of this period the height has 
about doubled, the br.nin a little mure than tripled in weight, and 
the weight o( the body, as of the heart and splreii, more than 
qwntupled. In utioihrr table is considered haw much uf tli:s 
growth o( the first five years has been contrilmied by each of the 
several periods of a^c above specified. From such n eomparison. 
It appears that ihc brain develops sooner and more rapidly in uuly 
Ii(e than even ilie lieiglit. The pciccrit.1^ of ihenrowihof Ihc 
first five years, that takes place in (he first six months, is. for the 
bodywcight, only 13.6A (or females, and 10.82 (or males ; for the 
heart, 1143 and 11,88; for the spleen, 19.7 arwl ig.o: for the 
height, so,8 and it 40: while for (lie brain it is as much as 27,41 
and 23.51 ; the fiin %urc icfcrrinR to the females, and the second 
to ihe myites. The same fact is more clearly brought out by saying 
that at the beginning ol (he second year the female brain h.os al- 
ready increased by 72 per cent of all the increase it will have made 
within the first five years, while the body-vreight hits not reached 
50 per cent of the development it will have at the sixth year. Ex- 
pressing the t0t.1l projiress at the opening of Ihc second year in 
terms of the total progress at the ofrcniiig of the sixth year, the 
following table shown in detail the rcUiive amount of growth at- 
tained by the seveml parts : — 





Body- 
WdKbh 


Waiabi of 
H«an. 


Wditit ct 
Splea, 


Hoigbt, 
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The atrikmg (act here is the advance of (he female above the 
male. This, it has lieen suggested. Is what one ought to expect, on 
the theory that the female organization is nearer ihi? primitive ty^ie 
than the male, for savages (and anini<ib) ace marked by a more 
rapid march to maturity than civilized man, In actual weight and 
height, however, the male, as is well known, exceeds the female; 



and on the average during the first fi»*e years, taking the female 
weight (and height) ut 1,000, ihc male weight (and height) is shown 
below. Ii may be noted that the brain-ratio between the two 
sexes is larger than that of any other part. 
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'■Wl 


>.on 
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Greater changes take place within the first three months than 
within the period from lli« third 10 the sixth month, but ihc maxi- 
mum of growth takes place in the latter half of the first year. 

The sexual differences in these respects are very marked through- 
out. The disparity diminishes within the first four years, to re- 
appear in from the fourth to the sixth year with the same intenaty 
as in the lirst months of life. 

With which of (he (our measurements docs the growth of the 
brain in weight keep the most constant ratio } Omitting the weight 
of the spleen as unimportant and variable by pathological and 
other causes, 3. glance at the foHowiJiK table will show that the 
body-weight and the height give no such conscani ratio. 
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If, however, we compare the weight of the brain with thai u( the 
heart, a more constant ratio is found, which Dr. Parrot would dig- 
nify with the name of the 'enccpbalo-cardiac' index to take rank 
with other anthropological indices. The constant decrease of this 
ratio with .age is thus shown, tiking 10 grams of heart to t gram of 
brain. 
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It is probable (bat after the sixth year the ratio would tend to 
remain constant. He this as it may. Dr. Rarrot ha* pointed out 
.in interesting line of research, and one calculated to shed much 
light on the normal development of children. 

Thk Savauerv tih- BoVHOOU. — Mr. John Johnston, in an 
article in Ihc October issue of the Pi/fiu!ar Scientt .\fattth/y, brings 
home the forcibleness of the analogy between the trails of savages 
and that of developing civilized mankind. He cites a case of 
wanton cruelty recorded, by a boy without any apparent feel> 
ing for Ihc cruelty of the act, Mr, Johnston, opposing the 
sentiment that pervades much of the tilerature that is supposed 
to be written for boy», does not predict tor thi» boy a life of 
sin. but gravely conlcmplatcs t)ie trail as a step in the normal 
development of youth. Pity is a late factor in moral evolution, and 
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a really ' good ' boy U morally precocious or diseased. This \\<yt 
does not lower one 'it estinuie of a boy's virtues, bui occenis those 
that are suitnl lo his years, as w«ll as th« importance of th« grad- 
ual and timely appearance of the sevcrai inslincis and emotions 
without which civiltzaiion would be impossible. 



HEALTH MATTERS. 
Chest -Expsns ion and Consumptloa. 
Ix Sciente, ix. No. ;ji. we gave a rtiumf of the vicar's held by 
C. W. Hambleton. licenliate of the King's and Queen's College o( 
Physicians, Ireland, on the origin and proTntion of consumption. 
These views were presented la^t year at a meeting of the British 
Association for the Advancement of Science. Since then Mr, Haiii- 
bldon ha> been engaged in certain eipciTments upon this impor- 
tant subject, and during this rescarcti bia attention has been drawn 
to the fact that the size and shagie uf the human chest var)' ac- 
cording a» he varied it* conditions. So constant was this variation 
as to make him doubt the present acccpudtheor)-of thelnhcriiancc 
of chest-types. 

Taking a well-marked example of the so-called inherited con- 
sumptive chest, he subjected it lo conditions that tend to develop 
tthe lungs, lill it coinrcpMndrd in ujcc and shape, first with the town 
fatti&an, then with th:ii of a m.in of the privileged clu<;, and finally 
with that of a n)an of the liest class of insurable lives in America. 
By subjeclinjf the same chesi to conditions that lend to reduce the 
breathing capacity, he brought it hacic through the same types to 
nearly that with which he commented ; and he claims lo have pro- 
duced similar results in other chests within a period measured by 
months. Kl birlh the average male child of all classes has the 
same type of chest, but al maturity be has thai of the clsias lo 
which he belongs. The types of cheit, Mr. Hambleton claims, 
vary Vflth the conditions lo which these types are subjected. Thus 
jWe have the tjpe of chest of those who use wind-insiruments, and 
mother type of lliose who compress ibcir cbcsis in iheit work or 
by a corset. In these no one raise<l the (jucstinn of inheritance. 
This Variation of the chest is not peculiar lo it : it is true of all other 
pans of the body. The shape of the head may be idivred by direct 
pressure, and the shape and siie of the feet in the same way. 

According to this theory of Mr. Hambleton. the type of man after 
birth is solely jiroiiuceil by the coiuliiions to which he ia subject : 
hence the formation of race by man's eonliniMncc under the same 
conditions, and it^ subsequent divtdiont into sub-races and families 
by his migrations into new conditions and the minor diHcrenccs 
.therein. The field which Is opened up for investigation by these 
rvlews is. as .Mr. Hambleton states, a wide and important one. 
fliVhcn wc have asccit^ncd what the conditions arc that produce 
^ihcsc differences in man that together make a class or tyijc. we 
shall be able to produce thai class or type ; and wc shall also be 
able to tell what ivpe of l>»dy is best suited for a given occupation, 
land for residence in a given country. " Then we shall train men so 
that we shall no longer send ihem into orcupations with types of 
body unfitted for the conditions o( that ticcujiation, and conse- 
quently we shall be spared the misery and loss of those numerous 
breakdowns from unsuiiabilicy of type that are now daily brought 
before us. " 

These views have been referred to a committee of the associa- 
tion, with instructions lo Investigate them : and in a letter which 
we haw received from Mr. Hambleton. he requests that iheyhe 
thoroughly tested by scientific men in this country. It will, wc are 
sure, be apparent lo our readers, that, if all that is claimed for these 
• opinions is true, a most important and valuable contribution to 
Plttlinan knowledge has been made; and, if the practical results 
which are stated to have been obtained in isolated instances can be 
made general, the improvement in the human race which is certain 
to follow will be beyond all compulation. We shall be glad to 
open our columns to those who desire to discuss the question, or 
bave any facts bearing upon it. 

Foods consumkd i.v Wintf.r. — In no particular does the ilil* 

ference between the customs of the people of the present day and 

.those of ihcir forefathers show itself more dblinctly than in ihc 

riunount and character of the food whicli they consume during ihc 

winier months. The diet of fifty years ago was characteriaed by 



simplicity, and want of variety : thai of to-day is just the opposite. 
This is Urgely due lo the impmvcmenis in the processes of food- 
preserving, iiy which ever^' form of plant and animal life Ls as avail- 
able al one season of the )'car aa at another, Sotne of these 
processes are so simple that there is no reason for substituting 
()uestionable methods for ihem. while others require so much lime 
and attention that packers are constantly on the alert to discover a 
way to slioneii the time and lessen the necessary watchfulness^j 
With this object in view, chemistry b often appealed to, lo solvt 
the problems wliicli arc consianily presenting themselves. It is in 
thb way that dieinical products of varioun kind« hnd their way into 
t be food-supply. The improvement whichlakcsplacein coffee whea 
it is transported in sailing-ships is, now thai a quicker methoti <A , 
transportation is employed, countcrfclied by polishing and coloring i I 
and to avoid the trouble of long treatment by heat of same vegeta- 
bles and fruits, and their consequent deterioration in appearance, 
preservatives of various kinds are employed. One of the most com- 
monK used of these is salicylic acid. The effect of this .icid upon 
health h^s licrn thoroughly invcsligAtcd in France, and its M-*x in 
foods and drinks has been prohibited in that country since 1881. 
Prof. v.. H. Banley, of the Long Island College Hospital, Brooklyn, 
has recently examined this ouestion with grciit care, and in an article 
which appears in the Amtrican Analyst his views and those of 
other authotnties are given in full. In the use of this acid in the 
treatment of i^eumaiism, clinical obsen'ation shows that it cattnot 
be continued for a long period of time without impairing digestion, 
and in its elimination it passes out undecomposed through i)ie kid- 
neys. It ha* been reeognjicd that under these cifcum.ttancesit not 
only irritates but inltamcs these organs. In preserved food wc have 
to do with smaller quantities of the acid, as a nile : though thai this 
is not always the case i*, shown by Professor Hartley's figures. He 
says! "The quantity of salicylic acid usually employed in wines b 
from six to eight grains per gallon, and in beer from twelve to fif- 
teen grains per gallon ; or, in the case of beer, from one to one and 
a half grains to the glass. As many men habitually drink twcniy- 
five glasses during the day. ihey take from iwcnty-fire to thirty- 
seven i^ins of the add per day. The medicinal dose is usually 
staled to he from ten to twenty grains." He also calls attention to 
the fact that nursing mothers arc ficqucnily recoinmcndcil to drink 
ale, porter, or beer, with the idea that it stimulate* the mamnuiry 
gland, and to the addilional fact that temporary renal disease is 
frequent during the first weeks of lactation. In conclusion. Pri>- 
fessor Barcley says. " I should state that another serious objection 
to the use of salicylic acid b the fact that many samples found in 
the market contain more or less carbolic acid. It is now almost 
entirely manufactured from this very poi»>nous subsi.ince, and, un- 
less great care is cacrciscd. an appreciable amount of it is left in 
the finished product. Indeed, some writers think that some of the 
fatul acciilents recorded from the use of salicylic acid have been 
due to the presence in it of carbolic acid. If the use of this acid iSj 
to be countenanced, impure articles will be used, and greater dam- 
age may be done than could come from the pure article. From a 
careful consideration of the whole subject. I am compelled to re- 
gard the use of salicylic picid in foodn and drinks, and especially iik j 
lager beer, as at least open to serious objections. If it be harmless] 
to healthy adults, the evidence of its deleterious adion upon Ihs] 
aged and certain other classes of the community is too strong loba' 
disregarded by sanitary authorities, and shoulil prohibit its us« for 
this purpose." 

ETHNOLOliV. 
Dwarfish Races. 

A. Di; QUATREPAGK has recently published an historical review 
of the ancienl and modem reports on dwarfish tribes. While for- 
merly the descriptions of .-mcient gcagraphcrs were considered not 
trustworthy, many ol them have been confirmed by recent esplora* 
tiims. Among these arc the talcs on the pygmies. Aristotle and 
Pliny Slate that a dwarli.sh people lived near the swamps of the 
upper part of the Nile. Ue Qu:itrefages considers this tribe identic 1 
cal with Schwcinfunh's Akka, who at the present time live a little 
f.»nher south. Pomponius Mela mentions dwarfs who inhabited 
the neighlwrhoad of the Red Sea. This report was confirmed by 
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Lioa des Avancher's dificoircr>- of the dwarfish Wa BerilcomQ, who 
are raid to be only four and one-half feci high, and by D'AblKulie'i 
visil to ih« Maic-Mollca, who live a little farther to the north. 

Herodotus tcllst of a dwa^t1.^ll l(I;ick people on the Iiuiiks of tlic 
Niger. Hi.* deM-ription o( ihc Unil 5lill holds gooil ; but. inAtcid of 
negroes, Berbers and Tuareg inhabit thusc n-jjions. At the |in;scn[ 
dmc \hi: niQ%{ northcni pl;icc in Wesc Africa which is inhabited by 
dwarfs i.<i Tciida<M»ie, where ihey were roet with by Mollicn m 
1S18. 

riin)' menlions, besides the dwarfs on the sources of the Nile, 
others living in what is now south-casiern Betulcliistan. where the 
Braliui. a people of Dravida line.ige. are found. Ktesias .^peate of 
pygmits who inhabited Central India. Mr. Koussclet found in that 
region the dwarfish Bandra-Lolc. who live in ilic Vindhias Moun- 
tains. 

De Qualrelnges eorvs idem all Asiatic dwarfish tribes as one g;roup, 
which he calls Negrito, while ihc African ones arc called Negrillo. 
Hisrescarchcslcad him loilie conclusion that the traces of this race 
are found from India to the eastern exireinity of New Guinea, and 
from Cn'Ion throughout India. Farther India, the Philippine^:, lo 
Japan. In most regions the)- arc mixed with other races. He con- 
siders the Dravida one of the most characteristic results of this 
mixlure. It ia only on the Andaniiin I.Tiands and a few other iso- 
lated points thai the pure race is still in existence. The author 
shows that individuals of Negrito type occur among; the Pariahs of 
India, and tliat isolated cummunities in many parts of soulh-eantem 
Asia have rrl.tined the anthropological character of this dwarfish 
race. 

Dc Qualrefages con»iders the N^rito of all these widely sepa- 
rated regions one race, which originated in soutlicm Asia. When 
the yellow race migrated southward and the wbiie race e.istward. 
they were compelled lo take refuge on the islands, and (o iiii^ate 
10 more scuitierly countries. Thus they populated the Eastern 
Arrliipelago. ami crossed to Africa. 

CoEi.Ho ON Romanic DtALECTS. — A recent number of 
the Be/eti'm da Sffti'et/at/t lieirtagraphia ife /./jiiwcont.iiiis aihiid 
article by Adolpho Cudhoon Romanic dialects of Africa. Asia, and 
America. The principal objcci of these rcscatchcs is a study of 
the development of languagri hy inolaiion and admixture of foreign 
elements, and much new ami inlrresling ni.iterial has \tvtn collected 
by the author. There is a «nde lieJd lor researches of this kind in 
North America. Coclho gives sonic examples of the French of 
Louisiana, and a brief bibliography of j.irgons based on English and 
other Tetiionic tongues, many of which are spoken on our conti- 
acnl. The study of these would be an imponant goal tor an 
American dialect society, the organiiation iif which was lately pro- 
posed. 

METi..\KAIiri-A.^Thc AmcrkoM Afagaxtnelar July conlnins 
a paper by 7.. L. White on Metlakahlla, the famous nussionarj- 
Station on the north-west coast of .-Vmeric.i, which contains some 
interesting information an the Indians of that mission. The same 
subject is treated in the recently published book. 'The Story of 
Metlakahtia,' by S. Wellcome. Though the puqioM of bothpuhlica- 
lions is lo extol the work of Mr. A. Duncan, the missionary of the 
village, and [o support him m a bitter contest against the Canadian 
Government, some valuable ethnological infomiatton n contained 
in them. The lioniblc cannibal ceremonies of the Tsimpsbian, 
the inhabitants of Mednkahtla. are described according to Mr. 
Duncan's statements. The initiation of young men who are in 
become members of this order tiikes pluce as follows : Early in the 
morning the novices would be out on the beach, or on the rocks, in 
a slate of nudity. Each had a place in front of his own gens. 
After he had crept about, jerking his head and screaming for ttoine 
time, a parly of men would rush out. and. surrounding him. would 
begin singing. There are three otxiers among the Tsimpshian and 
their neiglibors, — the cannibals, the dog-ealera, and the dancers. 
The dog-eating order occasionally carrieil a de-id dng to their 
novice, who forthwith began to tear it in the most dog-like manner. 
The parly of attendants kept up a low, growling noise, or a whoop, 
which was seconded \>\ a screeching noise made b>' means of an 
instrument which ihc)- believe lo he the alxxle (or voice?) of a 
spirit. In a little time the naked youth would start up again, and 



proceed a few yards in a crouching posiurc. with hb arm pushed 
out behind him, anti tossing his Howing black hair. All the while 
he is earnestly watched by the fpvups around him ; and when he 
pleases l« sit do\vn, (hey again surrouml him and begin singing. 
This kind of performance goes on. with several liltle additions, for 
somif time. Before iht.- novice linally retires, he takes a run into 
cvci>' )iausc belonging to his gens, and is followed by his train. 
When this ts done, m some cases be hat a ramble on the tops of the 
same hou>e>. during which he is anxiously watched b}* his attend- 
ants, as if they expected his (light. After a while Ive comes down, 
and ihey then follow hirii lo his (len. which is signified by a rope 
m.ide of red-cedar l>arii being hung over the doorway, so as to pre- 
vent any person from ignorantly intruding into its precincts. An- 
other remarkable performance noticed hy Duncin \s the following : 
At low tide an illuminated disk with the figure of a man upon it 
was lit up at the water's edge. Ii represented the moon, and (he 
Indi.ins suppose that the shamans arc ihcie holding converse with 
the man in the moon. MctUkahtla is at the present time a thriving 
village, wiih a saw-mill and canneries. It was founded in 1S62 hy 
a pjiriy of Christian Indians, who were converted by Mr. Duncan, 
and cmigraieii wiih him from Fori Simpson, fn course of time 
disagrcemenls arose between Mr, Duncan and the Church Mission- 
ary Society, lu which he helungcd. In behalf of his Indian*, and 
for developing the resources of his Wllagc. it was Duncan's policy 
(0 keep new seiilers nut of the norlhem coast of British Columbia, 
and his influence helped greatly to suppress the di»aslroas whiskey 
tiade. But. as the white popuUtion on the coast ^va.s increasing. 
his policy ptovKl deiriinenial to itie interests of the new settlers, is 
Duncan had practically attained a ruling power over ihe whole 
counir)', from the boundary of Alaska to Vancouver Utand. This 
w.os the lirst reason for his dis.tgreement with cbe Churcti Mission- 
ary Society and with the Canadian Government. The outcome of 
these disputes is tiic resolution of the MctUkahilans to c>nq(raie to 
Alaska, __ ^ __^__ 

BOOK-REVIEWS. 
Die CuUurvftlker All-Amerika't, By Dr. Gustav Bkijehl. 
Cincinnati, lieniiger Bros. 8". 
DR. GCSTAV BriJEHL'S recent work on the civilized nations of 
ancieni America is of great interest, as it is a comprehensive review 
of the culture of the Mexicans. Maya, Cbibcha, and Peruvians frocn 
the point of view first expressed and developed by Morgan and 
Raiidelier. While the S|mnisb chroniclers considered the consti- 
tution of these stales as similar lo those of Europe, Briihl endeavors 
lo show, by an enormous mass of testimony compiled from all 
available sources, that there were no despots and no feudal in&tiiu- 
lions, but that Ihe gens was the sole basis of the social organiia- 
lion of all Americ.xn nations, even in ihe highest state of their civili- 
laiion. The hrst pan of the work was printed as early as iSyj ; 
but while it was in progress Ihe views of the author were so much 
modified, and the amount of new 1nateri.1l added by his own exca- 
vations and researches in Central America and furnished by other 
writers on this subject grew 10 be so large, thai the publication was 
delayed tor twelve years. The first part of the book deals with the 
ruins of the Mississippi valley, of Mexico, Chiapas and Yucatant 
Central America. Colombia, and ancient Peru, and with those in 
the region of the Rio Colorado and Kio Grande. As it was printed 
in tS?], some of the statements made at this place mtist be modi- 
fied \ but nevertheless ii is an extremely valuable handbook on this 
subject, on account of the clearness of the arrangement, and the 
care the author lias taken in giving the sources of his infonnatioi), 
A review of the methods of writing and of the calendar concltides 
Ihe ttrsi jjart. 

The second part is far more important, as here the author uses 
his extensive knowledge of the subject for proving ilic theory ihu 
the division into genles w.-is the foundation of the states of all 
American nnteons. He discusses the separate centres of civilita* 
lion, and expresses his view that the heroes who l^rst brought civili- 
lation in the rude tribes bectnic their deities. He discusses the 
distribulion of property, p.-trticularly that of land, the plan o( tKt 
towns and houses, the giving of names, the religious worship, and 
finds his views contirmed in all these phenomena. Therefore Ihc 
chapter on the social organitaiion is by far the roost important one 
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of (he book. Though hardl)- anyexplicil staicmcnii n( the dlvisiofi 
of these nations into Kciitn is ^ivcn by the ancient authors, numer- 
ous remarks Indiaite ihnt time itnltiiws exi^ited. Eacli gens had 
its own chief.and owneria ccnamtractof land. In caseo( war.the 
whole anny was divided according to gcnics. wch gens being com- 
manded by its own chief. A (utthcr proof for this theory a found 
in the law« of inheritance iind marrbge, and in the terms of rela- 
bonship. Evcr>' gens had even its own deities, temples, worship, 
and iis sc[>araie myths, Utulil considers the great states of Mexico 
and Central and South Amenca a* confederations of tribes who 
subjected other neighboring tribes, whom they compelled to pay » 
tribute. Nowhere were slates formed by uniform nations. 

/}fe Erdf in KarUn iiti<t BiUtrH, Vienna, Hartleben. 4", 

Thf pu Illicit ion under rcvicnv « an atlu,acc<impanit,-il by test 
and numerous ill use rations. It belongs id a class of publications 
which unfortun-itely is still entirely wanting in America. Our 
atlases arc cxjjcnsive. gor^ously colored, iind gcncndly not well 
drawn, while there arc a number of European aliases whiili are 
sold at a modenile price, the drawing of which meets all reason- 
able expeciaiions. and whicti arc lAStefully colored. The present 
aiUs belong* to this class, but its characienstic feaitir<^ K the 
accompanying text. The illustrations arc carefully compiled from 
works of travel, and represent characteristic views, animals, plants, 
and ethnological objects, and maybe used to ;ulianiage in schools, 
as Ihey convc)* a good idea of geographical phenomena to the 
reader. The text, m) far .a we can t^dgc fr^^iu the numbers that 
have reached us. is not intended to be of a sdeniilic character, but 
it is a popular treatise on geography. First, physical geography is 
treated. This will be Followed by a npeci.il [>ari on the geography 
of the separate continent!) and countries, and the last part will 
ircai of commercial geography. The mips arc well drawn, and 
the lettering and the topography arc clear. The physical features 
ate distinct, as the maps arc nut crowded with names. This atlas 
shows how far German cartography is advanced as compared 10 
our own. There i» no American atl.u that can compare to this 
cheap publication, or to the wcll-knfwn 'Handattas' by Andree, 
Even the large and cosily maps which arc published in our country 
<Io not meet the wants of gcugraplicr» so well as (he German pub- 
lications. But there is little demand for good maps so far. So 

ng as our teachers are content with the low class of text-books 
maps which arc used in most schools, publishers will be rduc- 
lant to attempt the iiuhlication of costly works of this kind : but .as 
soon as there is ;i demand, good maps and good atlases will be 
forthcoming ; for there is no absolute want of cartographers, as 
the publications of our government. p.Lrilcu1arly those of the Coast 
and Geological 5urve}'s, show. 

Cemparativc Murfihiyhgy imd BMt^ of the Fungi. Afycttosaa, 
ami HacUria, By A. liK Barv. Tr. by Hr.NRV E. F. 
Carsskv. and revised by Isaac Bavlkv Balfour. Oxford. 
Clarendon Pr. 8*. 

Onb sometimes fecLs that English translations of Gertnan works 
above the grade of comparatively clemcntar)' treatises :irc unncce>- 
sar)'. unce all persons qualified to understand the subject ant pre- 
sumed to be able to read the original. The [ircsenl translation, 
however, shows thai this feeling is erroneous. The original work 
of De Ban- appeared in 1884. We say original, because, although, 
in one sense, the work of 1884 is a second edition of the second 
volume of Ilcifmcistcr's * Ilandbuch der ph>'siologischen Botanik.' 
published in i8^5, the treatment is so different, and our knowledge 
of the subject ha:i widened so rapidly within the last twenty years, 
th.it there is not much resemblance between the two editions. The 
work of De Bary is so well .ind favorably known, that we need not 
speak a( lengtli of its merits. In the chapters uti Mycelfsoa the 
author includes My.tomycrte.t, Acrasitr. and some ilfiuhtful fnrms, 
but excludes many amu-boid foniiB classed by Zopf among the 
iV^/*"'"*/'/-/. The chapters on bacteria have been lo some extent 
replaced by the more recent ■ VorIesuTij;cn libct Bacierien,* by the 
same author. The original, it mu^t he .tdmitied, Is rather hard 
reading for foreigners, in spite of its clear scicntilic treatment of the 
subject ; and all EngUsh-speakitig Imtanists will \k glad to vvelcotnc 
the present excellent translation, which, while preserving the sen.w 



and spirit of the original, presents ft in a fonn which can be much 
more quickly and easily alraorbcd. e^'en by those who have a good 
knowledge of C'lerman. and arc acquainted with the siib)cci trc^ited. 
American botanists will now be able to read the admirable treatise 
of Dc Bary with case as well as with pnXit. 

A Course of Practicai fntJrutlian in /Many. By F, O. BowtR 
and SvD.vEV H. Vines. Panll. Bryop'hyu and Thaltophyta. 
New York, Maciiultan. 8". 
The second pan of the practical botany by Uovt-er and Vines is 
similar In fonn to the first |>an. which appeared in 188$. and is in- 
tended 10 l>e a guide to the student who is studymg botany by the 
type methods. The common t^^ylriittum and Marckanlia uk 
used as Illustrations of mo^M^s and Ufpitliur : but the bulk of the 
work is itevuiexl to Tkalicphylei. — a group which does not lend 
iiM^If to popular treatmcnl in a skort space, for the lypei of repro- 
duction arc numerous, and the illustrations must be taken largely 
Irom [ilani*^ whJch hare nu comnvnn names, in this country at leasL 
The present volume is a valuable aid in the laboratory where the 
instructor prepares and selects the material, but it is not adapted 
10 those who are obliged to pursue their studies independently of 
competent instructors. For the latter class of students, the chap- 
ters on Thallspkytti are. as a lule. too condensed, and the absence 
of plates necessarily makes the text a little obscure for b^inncn. 

The Makifig of tbe Crtat Wfil. By SAMUEL Ai>AMs Drak.f„ 
New York. Stribner. 13". 

Tilts is a tlioroughly commendable volume. It is constructed 
on the same general pbn as * The Making of New England.' by the 
vmc author, though dealing with a far larger and more complex 
subject. 

It is too often (he case that brief hbtorics of the United States 
are written so entirely from an Atlantic coast standpoint that the 
great icrrilory west of the Mississippi receives scant trc;itment Jt the 
authors' hands. Mr. Drake's plan of treating the various ledions 
sep.ira t el y avoids this lack of proportion, and alTords an opportunity 
of bringing the important lacls in the history ol each section into 
the prominence which properly trclongs to (hem. In this volume 
the author makes three subdivisions. In the Arct we find a lucid 
and well -illustrated account of the planting of the Spanish. French, 
and English civilisations un this continent. In the second the lerri- 
tor}- acquired by the Louisiana purchase is treated, and then follows 
the story of the advance of civiliKition in the West up to the time 
that gold was discovered in California. The third section com- 
pletes the stor^' from 1848. Mr. Drakes conception of history \* 
that of the late John Kich.ird Green, and his narrative is accom- 
panied with excellent sketches of the aboriginal and cuntjuering 
civilizations. For that re;isun. as well as because of its pleasant 
style, 'The Making of th« Gre.it West ' would be a valuable read- 
ing-book for grammar and high-school use. 

Tkrtt Good Giaats, lu^os* Famous Dffds are recorded in tke 
AH£i^nl Chrmicla af Frnn^ois Rabtiait. Compiled from 
the French by John DutlTRY. Boston. Ticknor. la". 

In this volume the works of the old French humorist are pre- 
sented in an expurgated form, and pixifusely illustrated by Gusiave 
Dore and A. Kobid.-u The result is a book for children : but what 
its value in that respect may be, can only be determined by experi- 
ence. There Is certainly nut much in it that is interesting lo grown- 
up people, the humor of it being so extravagant that it often ceases 
to be humor. Children's tastes, however, are different, and with 
them the book may become a favorite. Such attempts lo preserve 
whni is l»est in old writers are in themselves praisewxjrlhy ; for the 
world is not so rich in good literature thai it can afford to part with 
any of it. The illustrations. vt'hu.*h are of the same fantastic type 
.-IS the story itself, will add to the attraciivcnes* of the book. 

A Collection of Letters of Thaeheray. New York, .Scribner. 8". 

The series of letters from Thackeray to Mr. and Mr«. Brook- 
field, which were lately published in Scribaer's Magasine. are here 
offered in book form, They were written betwTcn the ycani 1847 
and iS;;. after (he death of Mrs. Thackeray, and when their author 
was in the full flush of early fame. They show him in various 
moods, the humorous predominating, of course, yet oftentimes with 
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an umlenone of melnncholy which enhances their ioterpst. Thai 
he enjoyed his lame .it firrt. and the social cntcrtainmenis ii broufrht 
him. is manilcsl ; and yet in one o( ihc latest letters of the scrici, 
written from Philadelphia, he declares that he doesn't care any 
more (or pr.iiie. or (or abuse, ot for reputation of a lherar>' sort. 
Foi the rest, the letters reveal the same ([galilics of iiitnd and 
character thai his novels exhibit, with perhaps a little more tender- 
ness as he unhotoms himself to his friends. There is the s.-inie 
smooth and brilliant style, the sainc satirical nil and badinage, the 
same Iceeneyc for the superlidal elements of life, and. It muM be added, 
the same apparent inability to sec any thitig lieqier. Only once or 
twice, aa on pp. 35 and 95, dues he strike a dcqxr \-ein 1 and one 
cannot help wondering whether he did iMtt care for such things, or 
whether he did not venture lo say wh.it he thought about them. 
The letters are certainly very interesting, antl will doubtless lon^ 
continue to be iavofiies with readers of Engli:&h literature. 



NOTES AND NEWS. 

This year is remarkable lor the number of accidents in the 
Swiss Alps. It ij statnl by a Swiss newspaper that the season's 
death-roll is an unusually heavy one. In t)ie short space o( not 
quite a month twenty-two tourists met with accidents, of whom 
ciffhiecn were killed. The accident or the Jungtrau (canton of 
Bern) involved the lo^t of six lives; that on the Kalkniss (Gran- 
htindtrn), three. One life was lust In each cistr in the accidents on 
the Morleratsch glacier (Granbundtcn), Molesa (Wnadt), Gantrist 
<Bcm>, LeissiKcrgrai (Bern), IsSutis (AppcnzcU), Kaiscrcck (Frci- 
bury). Dent de Corjan CVVaaJl), SchSchenthal (Uri). and Diablcrrts 
(Wallis). There were no ^ides among ihe eighteen killed, and 
only too many persons make ascents without guides. The lour 
injured persons were .ill tourists. 

— Although au!on).itic telegraphy has long been known, says 
ihe LoMiioH Timet, it has not. so far as we are aware, proved a 
commcrci.il success, owing to the circumstance that the instruments 
used in conducting it arc expensive, the system slow, and the syn- 
chronism unreliable. In this system the messages are first wriiicn 
with insulating ink on tinned paper, and fed into Instrunients 
whereby they arc iransmilicd. At the other end they are received 
on chemically prepared paper, but the messages soon fade. A very 
|>ronounced improvement upon this system was made by Mr. E. A, 
Cow|jcr. C.E.. some few years since, in his writing-telegraph. Here 
the mm-cmcnt of a pen at the sending- station introduced varying 
resistances into two electric circuits connected with the receiving- 
station. The vaiying currents acted upon two electro- mag nets at 
the latter station, and caused them to impan movements in two 
directions at an angle to each other 10 a receiving- pen. which w.is 
made to reproduce the writing formed by the sending-pen. Mr. 
Cowper, however, was not alone in his invention of the wriling- 
telegraph, for. as not unfrequenily happens, another diligent worker 
was busy in the s;ime direction ami at the siune time. This was 
^Mr. J. Hart Robertson, an American declriciiin, who. without being 
irare of Mr. Cowper's invention, produced an instrument upon 
same plan. He found, however, that it involved heavy expense 
in operating, .ind, puivhing \\\s research lurlhrr, he in course of time 
produced an improved instrument. This is the wriling-ielcgraph 
which we recently saw in successful opciation in the American 
Exhibition, The priiuipic involved coiisIsIh in changing the sirrngth 
ol the electric currents by Ihc movements of the pen when wriiing. 
varying the pressure on a scries of c.nrbon disks included in the cir- 
cuits. By ihisnieans simplicity, gruiter speed, and the utmosiaccu- 
racy in reproduction, arc secured. Inthi.'i apparatus the trnnsnditer 
oonsistsoi two series of carbon di^ike placed at right angles to each 
other in a hard-rubber receptacle. Each pile ol disks has a screw 
follower for adjusting the normal pressure of the disks on each 
oih«r. A r<Kt carrving the pen or stylus is pivoted at tis lower end, 
and has pressure-points opposite the piles of disks. The operator 
manipulates the stylus or pen as in writing, although he can only 
move the [wint ol the stylus over a small circumscribed area. Aa 
the stylus describes llie various letters, the pressure-points are 
pressed against the carbon disks : and its this pressure is increased 
or diminished, varied currents are sent into the lines lo the receiv- 
ing-magnets, which cause the receiving-pen to reproduce every 
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movcmeni of the pen of the writer at the iransmitttng-Maiion. The 
recHving-insirurnent consists of two electro-magnets set nt right 
angles to each other. Al (he point where the polen would reach tf 
cxtnidcd is a rod for carr)'ing the armatures. Near where t(»c rod 
is pivoted at the bottom a spring wire is inserted, so that its arma- 
tures can eaiiily and quickly resjwnd to tlie var)'tng attraction ol the 
ekeiro-magneis. The annaturc rod extends above the taljlc and 
carries lite record ing-pen. Each machine is both a sender and a 
receiver, and the working of the system is most simple. The oper- 
ator at the scnding-siaiion uscn the st>'lus as a pen to form imasi- 
nary letters, words, .-ind seoiefices : in sliort. to write. He sees the 
writing produced by the recording-pen in ink on a slip of ordinary 
paper ribbon which slowly passes before his ejcs. Al the rccctv- 
iiig-«nd the operator see.s precisely ihe same thing going on. foe the 
written message is being reproduced by the little pen, line for line, 
in perfect facsimile, on a slip of |>a|ier passing before him. We 
thus have a really heautiliil ■^y^irm of written mess.iges. and one 
which is already working commercially in the United Slates, where 
it is taking the place of the telephone with marked success. In- 
stead of the repealed shouting and comparative publicity of the 
telephone, the message is written by the sender and the visible an- 
swer received in perfect quiet. But should the surroundings be 
noisy, it matters not, lor the little pen silently writes away regard- 
leu of noise of any kind. The writing at both ends li-os all the 
characteristics of the writing of the sender, and the message con- 
stitutes a record which cannoi be disputed, and is therefore invalu- 
able to business-men. There i« a laciimile record at t-'ach end. and 
neither of them c.in be altered without detection. The invention A 
at once ingenious and practical, and is the completed expression of 
the long-ciieriahed desire to produce a writing-telegraph. 

— On a pan of Sir Joseph Uanks's Museum, at ihe back of 22 
Soho Square, being pulled down, in a recess with doors which had 
not been o|)cne<l for about half a century, a ver>' interesting col- 
lection of relics of Captain Cook's voyages in the South Seas ha& 
been discovered. Inside the panelling thcfollowing inscription wax 
writicii in the handwriting of Sir Joseph Banks, who accompanied 
Captain Cook on his travels; " Instrumeiiti used, carvings, weap- 
ons, and beads. coiIcctc<l by Captain Cook during the voyage of 
the ■ Ende-wour.' —J. Ban ks." These relics have been bought by 
Sir Saul Samuel, the ageni-general for New South Wales, and will 
shortly be desjwiched by him to Sydney for the State House 
Museum at that place. Among the collection .irc the following in- 
teresting articles: old quadrants and other instruments used by 
Captain Cook on board the ■ Endeavour.' lour of which are in oak 
cases; two mummied tattooed heads of New Zealand chiefs; two 
native models of New Zealand canoes, one carved; two large carved 
canoe- paddles : carved spears and war-clubs: a native chief's pad- 
dle, beautifully worked with idolatrous carving 1 a very fine stonv 
hatchet with handle, iind upon it the following inscription in the 
handwriting of Sir Joseph Banks. " Brought to England in 1775 ^ 
Captain Cook from Otahcite ; " and a wooden botvl with tip, used 
for handing round hum.in blood in ihcdays of cannilMlism. There 
is also a carved wooden sceptre with the following words scratched 
on it, presumably by Captain Cook : " Made (or me by Wangs. — 
J. C." Sir Joseph Bank.Vs handwriting can be identidcd. 

— As a result of his experiments on the ntaxdUry palpi of inut- 
dibulate iniiiccis. myriapods and female spiders. Plateau comes to 
the conclusion that in the arthropods they subserve no functional 
purpose whatever, and arc to he looked on as organs which have 
become useless, like the mammx of male mammals. Plateau also 
discovers by ex|)eriment chat not the slightest trace exists oi any 
visible external respiratory m^vvements in arachnids, such as Elan* 
ch,ird describes, or in chilopod Myrutpada. and suggests that the 
action must be wholly inlrapulnionaiy, suppoiting himself partly by 
some obser V.I t ion* of MacLeod, who thought he had discovered 
evidences of muscular tissue bctwcai the* puimoniiry lamcllic 
Locy. however, was unable to discover signs of it in Ihe young. 

— Or. Mercier is about to publish, as a.n inlrtxluction to the 
scientific study of insanity, a work on the nen'ous system and the 
mind. It nil) contain an exposition ol the new neurology as 
founded by Herbert Spencer and dcvdojwd by Hughltujjs Jackson ; 
an account ol the constitution of mind from the evolutionary stand- 
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point, showing llie ways in u'hic^ it is liable to be dtsDrdcrcd ; and 
a suieineni of ihr connection brtwren nvrv-ous (unctions and men- 
tal processes 3S Ihus rt^arAeA. 

— Captain Ann strong o( the British ueamship 'Alps' reports 
to the New York branch Hydrographic Ofticr. Sept. 29, 1887, u 
follows: 7 A.M.. Sepi- aj. 1887. off the south coast o( Cuba (bii- 
lude 19* 44' north, lon^iude 74" 34' west). Cape Cu.-Lnos Iwarinjj 
N. N. E., dlMiint iiboul 23 miles, fell the shock of a submarine 
rarthquiilie. lasting about 4$ seconds, causing the ship to vibrate 
(ore and aft. At tint it appt^ared as if the valves were thrown 
open to give an extra shakcup on tlic engine. 7 miles farther 
N. E. b)' N. fell nnnther milder shock, lasting about 7 seconds. 
8.10 A. u.. about 13 mites from the firGI di&Iurbance. fell three 
ihodis, Ijuiing about wo-thirds of a second, at intervals of about 
a second. At 8.4; a.m. felt another mild shock, lasting about 3 
seconds. The sea w.ts (|uite smooth, and had been smooth during 
the night. When the first shock wa« felt, the «ea appearwl to rise 
higher in a solid body (without the least break) for about 3 seconds, 
and continued smooth after. Liglu variable winds prevailed, with 
calms at intervals. Barometer. JO.05 : air. 79: water, 84: mid- 
night, barumcter. 39-95. "^^^ ^^S^ '^nd of Cuba was enveloped in 
dark Icad-colorrd clouds, sky from N. E. by E. to S, was quite 
clear, and several water-spouts were visible in a N. N. E. direc- 
tion. Noon, after passing Cape Maysi. the weather was cic.ir and 
fine. Ry the charts I should think the disturbance occurred in 
more than one thousand fathoms of water. (Civil time.) 

— A correspondent of Naturt seeks the opinion of psychologists 
on the following circumstance: A female child, quick and intelli- 
gent, when about fifteen months old. learned to repeat the alphabet, 
shortly afterwards the numenls. days of the week, month, etc., 
and subte<]Uci)lly .icraps of nursery rhymes, English and (lerm.in, 
then to spell words of two and three letters, .-Ml this was learned 
readily, eagerly indeed, and tor a time she remembered apparently 
every word acquired, indelibly. At about two years old. funher 
teaching was for a time remitted, as she was obsened to be 
repeating audibly in her sleep what she had learned during the 
day. Subsequently, tuition was resumed under ago\'enie«s: but 
she had not only forgotten much of what she had previously known 
perfectly, but learns far less readily than formerly. She is now 
about three and a half years old. in perfect good health and spirits, 
quick, and particularly ob»ervant, but the capacity for learning by 
rote IS mnieriiilly tliminished. She is remarkably Imitative, but 
shows no faculty whatever (or writing, ami as little for music. 
The writer would like to hear of any paralkl cases, and what the 
ultimate development has been, witli any opinions upon the ciiuse 
tA their appearances. 

— At the central sUtion of the United Stales Fish Commission 
fat Washington may be seen a carlo.id of young trout from Wythc- 
Tilk. Va.. for distribution in Maiylaud, Virginia, and places adja- 
cent 10 Washington. The collection comprises California iroui, lake 
trout, brook trout, and rock ba.w. Some h.indsome specimens of gray- 
ling, nniridiiliy proji-ig^itcd. are also shown. The young trout have 
all been halthed artificially and reared at W>lhcvillc. The com- 
mission keeps them until the>' attain a growth of several inches, 
and then diisiribulcs Ihcm. A supply of trout will be sent to any 
penon who has on hi.i place vuitable watern, and lacilitJcs to in- 
sure proper proiet'lioci for the fish, A doxen young trout are suffi- 
cient to stock an ordinary pond or lake, and one hundred to stuck 
a running Stream. The tish should not be molested for .it least 
three years, until iliey have had an opportunity to spawn twice. 
The commission will send a carload of young carp and otber tish 
to die Kansas City Exposition in a few days. The c:ir will 
remain there a few days, affording o|)ponunily to visitors to 
the exposition 10 inspect the methods of tiRh-dislributiun. Some 
of the young carp will be distributed from that point, and the 
car will then proceed on a trip, (or distribution purposes. 10 the 
South-west, it is proposed to use one of the breeding- ponds in 
Wa^ington next year (or raising shad. Colonel MacDonald says 
that a million shad could be raised to such a size, m one of these 
poods, as to insure the reium to the Potomac of at least two hun- 
dred and fifty lliouund shad of full grosvth. The young shad will 
then be tumcti out into the Potomac. 



— The opening address of C<ri. Sir Charles Warren, president of 
the Oeographical Section of the Urilish Association for the Ad- 
vancement of Science, deals with the much-discussed subject of 
the teaching of geography. The views expressed in this address 
are of intetcst. as the author opposes the new methods advocated 
by the Royal Geographical Society, and declares that they will lead 
to evil results. " It seems now to be desired to promote the 
acquirement ol knowledge at the earliest age without elTorl and 
without hard work ; hut this appears to be directed towards allevi- 
ating the toils of the instructor as much as the instructed : and we 
ha^x now. as a result, children tau(;ht common things without any 
efloitto strengthen their memories, and then a system of cramming 
introduced at a bier pciiod. \shen the memory has ceased to be 
capable of responding to the efforts tiuide. ... It seems to me 
that the remedy recently adopted is wane than the diseJiseit was 
to eradicate, and thai, however injurious it was to attempt to store 
the mind with mere names, yet the memory was trained thereby 10 
retain something definite ; and it t« Mill worse to atietnpl to More 
the mind with mere ideas without ihc conncclioa of names, and 
leave the memory to rust. There Is obviously a middle course 
which may rid us of the errors of the past without leading us into 
still greater difficulties: and if we keep the object to be gained 
alwa>^ in view, we cjinnot fail to take a direct line. We want first 
to lead the memory to constant exertion of such nature that it 
grows stronger day by day. but is not ovemirained or weartcd ; at 
the &amc lime it must be stored with useful facts, which may be 
quite above the capacity of the mind to comprehend at the time, 
but which will be required all through life : (his can re.idily be done 
by means of reraes or rhymes set to simple airs and committed to 
memory by song." As these views are CKprcssed from so promi- 
nent a place, they require some comment. In another passage of 
his addrcK. Colonel Warren says, ttiat. in consequence of the prog- 
ress of science, we are fast Iming our human nature, and are 
becoming machines, and we call it becoming ciiili^cd : that we are 
drifting into a condition in which »e learn nothing of ouri«lvcj( or 
by our own individual efforts. Tht^ is exactly wlial educationists 
complain alxiut. and the reason why thcy^ demand a method of 
teaching which develops the mental puwen>. But this aim will not 
be reached by niemorirlng rhymes coniainin}: uncoinprehendrd and 
incomprehensible fams. It i« a misinlerprriat inn ol the method 
recently advocated !>)■ geographers, i( Warren says that it is only 
directed to alleviate the toils of the teacher and of the pupil. Ii 
requires much careful preparation on the part of the teat^hrr to 
reprueni facts to the untrained mind o( a child so that they will be 
intelligible, and it requires the utmost exertion of the attention, 
memory, and the facuhies of observation of the child, to meet the 
demands of the teacher. The remarks of Colonel Wnrren on the 
desirability of an cfticicni teaching of geography will be generally 
accepted, but there is not much difference between the memorising 
which is still practised in most schools and the methods he proposes. 



LETTERS TO THE EDITOR. 

*.* Tktattmtfrm »/ teitntiAr mm it iatlti U IJti »Jv»iU»ft */lht eirr*tto»lt»f 
tttmm^i a/^\».ti9 /rr fi,uimi fitmflly em rttti^ ititf frtlimimarj mttitn tif 

will ^ /tiraiiir4 /rtt I* nHf t*rrt$^mJtnt «H riftint. 

TktfJilfT nill tt ^»f tt ^tUii^ «■> fmirin <*iu»itAml ^Ik tit* tkarmeUr ^ 
lAijtitraat- 

CtrittfrttdnU art rtfuitltii I» tt at irit/ *t f«aiHt. Tkt ^rriltr'i mmmu i$ 

Over-Pressure in the Schools. 
Whf.S we ask whether over-pressure iii the vhools vs. a fact, 
we receive answers ranging all the way from the most positive 
ajfirm.iiives 10 the post positive negatives. In fact. \\ ta one of the 
' burning ' educational questions of the times. There now lie before 
mc two p.;«ragraphs cut from the same number of an educational 
jourral, thai speak the two voices. In one. Dr. W. A. llacnmond 
of New York tells the story of a little girl brought to him from 
school affected with St.-V it u*'s- dance, in wbose book-b.ig were 
an English grammar, an arithmetic a geography, a hislor)* of the 
United Slates, an astronomy, a physiology, a French reader, a 
French grammar, and a treatise on general science. Thcdoctor says 
the little girl had Icametl all these things, but had done su at the ex- 
pense of her brain capital, not of her brain income. Intellectual bank- 
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nipicy was Mariii^ her in (he (see. Heappears to think that this is 
a typicnl case, and concludes ihul we arc iivini; luu much under the 
rule o( the school- tniister. The other voice i.s sii[iL:i:n hy hVas W.try 
£. Yate. principal of one of the Mrw- York scIidiiU. She li;ii« nrt.tT 
bcarri »( a child that was injured by the school &>*lcm. Other 
causes hurt younj; people : the c]i3st|iaiions at child-life killa irni of 
thoiisaiidii nh«r« stiitly kills one. Too much c»nd>'. Ule jiartin, 
church Miciablcs. slory-rvjidin}; at night, clc, arc the rekl c«use» 
o( ills aitribuicd to ot-cr-study. Now. where does the truth lie ? 

First, il the little girk of the cuuniry are swinging lu and from 
school hcK)k-h.i|;s tilled as Dr. Harnmond says he found one filled, 
teachers cannoi plead soiial di:^si;taiion and candy as the cause of 
their f.iiltn^ h«ilih. If tlii? is » typical hrjok-lMg. then the course 
of study is overcrowded, and too much work is dcmjindcd by ihe 
schools. But this is not a typii;)l ht:nk-bat;, and wl- may set it 
aside in seeking an an)kM-cr to our central cfU<4tiong. No doul)i 
such hotik-h.igfi fan he found : no doubt there is greai over-press- 
ure in some lowns and cities; perhaps ihc average c»ursc is too 
fuU : but ihc tiiilc girls of ihc country arc not carrying nn al one 
time all the studies repr«.tentMl in thai fateful hook-hag. 

Second, as a class, the physicians of ihc country arc disposed 
10 take the ground taken !i>' Dr. Hammond : as a class, tin- teach- 
<rs of the counir^' tend in side with Mi« Yate. Such are thft iwo 
opposite tendencies, and 1 don!>l for the moment aticnipt 10 decide 
between them. But it is iroiionaiH to observe th.it ihc physician 
and the teacher .ilike are each preliysure lo exclude cert-iin impor- 
tant clement} from the problem, The physician, seeing that the 
school is a very prominent, perhaps the most promincni. factor In 
a child's life, is apt to charge to the school ills that spring from 
come other CAuse. or thai >pntig from ihe school tojfethtr wilh 
<rther causes; whik* the iciclicr. dispuscrj to magnify his ufTire. and 
tu think (hat Hchool-e<lucalion should he the m»in pursuit of child- 
hood and youth, is apt to overlook other demands, and necessary 
demands, that are n^^ide u[ion the child's time and cnerg)'. The 
rwrtiii is, that neither the doaor nor the teacher deals with a whole 
child; the IV.-0 divide the cWld lielween them: whereas the doctor 
and the teacher should each treat the child as a whole or unit, — 
body and minrl. home and school, work and play. — and deal with 
him accordingly. Ther« are teachers who need 10 be reminded 
th«l they cannot ahsorh. and ought not to absorb, a child's time 
and life over and almve ilecpiiig, eating, and drrMsing. There arc 
iri.iny nercssary child activities that f.^l! oulsirlc the school, although 
wise parents will sec that these arc kept within due limits. The 
sdiooUmaster is certainly abroad, and in a sense perhaps loo much 
abroad. 

Passing to the main question, over-pressure in the schools is a 
fact lo the same de^jrcc tl1.1t ovcr-pTcssure in other departments 
«f American life is a fact. Here 1 see no reason to throw aside or 
modify the conclusion that I came to three or four years ago. of 
which this is the substance. Our inherited Saxon push, our na- 
tion.il environment, our boundless oppoituniiiev .ind our free in- 
stitutions, in rc»pccl to courage, audacity, enterprise, and many 
forms of achievcmcni. make ua a people by ourselves. It would be 
hard to nanie a tield of life in wliich our eoerg)'. impatience, and 
nervousness do not show themselves. It is notorious that the 
average American docs more work, whether physical or mental, 
than any other average mar in Ihc world: hence it is that America 
is the gauge for measuring the most energetic communities of the 
Old Wottd ; as when Lancashire, England, is called ' Americ.i and 
water.' The words in which Mr. Herbert Spencer spoke of the 
injury done by our high-pressure life, at the dinner given him in 
New York hut or five years ago, will not soon be forgotten. His- 
tory has charged a good deal to (he American spirit, and credited 
it wilh much more- Its worst effects, unforiunately, arc seen in 
tlw higher fields of effort, — science. IJlemtun:, education, and art. — 
where time is an all-important factor. The tension of the public 
schools is too high in the sense that the tension ul our business 
and social life is too high : in other words, the schools partake of 
the n.itional genius. Dr. Stanley Hall, some years ago. said he had 
seen A file of one hundred and fifty small German boys just as they 
marched out of the school-house al noon a quarter of a mile away ; 
also that he had observed that the little girls at the \'icioria school, 
Berlin, did not run a step at recess, or do any thing that an equal 



number of ladies might not do. But such things as these, il banHy 
need be said, cannot he found in the typical American scltool. 

The foregoing remarks have been made with almost sole refer- 
ence lo our public-school education considered as a whole: but 
they can be exten<!ed wilh hardly a word of tfualification to our 
higher education, professional education, and technical education 
considered in the same way. While we have much in these de- 
partments of which we may well he prtiud, we also have much Ihat 
wc must excuse or altogether alundon without defcitcc. The 
causes of this state of things ate the restlessness and impatience of 
the national character : its conditions arc the external factsof Amer- 
ican life, and particularly in those cntnmuniitcs that arc less than 
one hundred yean old. Nothing but mure in;iturily and the estab- 
lished ways of an older and more orderly sooety, where constant 
forces work with more stcadines.'i. jrid chance plays a less part 
than hiihcno in succes.s. can remetly these evils. 

My answer to the question whether over-pressure in the schools 
is a fact, is broad and general, taking no account of a considerable 
number of facts that arc at variance with it. and that of themselves 
would refute il. Fir example ; 1 can name a city where the prin- 
ciple of emulation is greatly overstrained ; the scholars of a par- 
ticular class, the classes of a particular building, and all the build- 
ings of the city, are engaged in an unending competition for 
'marks;' the teachers cram the children with lessons, and the 
ncw*spa|}ers cram the people whh tables of percentages ; and the 
public seem rather to enjoy il. Such facts as these are very impor- 
tfint in their way, Imt do not call for a modifKation of the judgment 
presented above. They prove that school tension is somciiincs in 
excess of the amount found in common life. 

From the premises nwv presented, some important conclusions 
follow. S|teakirig broadly, as before, the teachers of the public 
schools arc not responsible for such over-pressure as exists. The)- 
show the traits of the naiionid character; ihey magnify Ihcir 
oflfice; they are open lo severe censure in numerous individual 
cases : but their courses of study and thetr methods of instruction, 
they have invented to meet the popular demand. To be sure, the 
iinpres»ion is common lh;it leaclicrs go counter to llie wishes of 
parents when they hurry children through school ; but the fact is, 
the .iverage teacher is not so anxious to hurry the child as the aver- 
age parent ts to luive him hurried. This proposition cannot be 
proved iiy >tatislics. but it will be indorsed by Ihe sensible »cl»xil 
superintendents of the country. The rank of their children in the 
classification, their position in the school. Iheir promotion from 
grade to grade. — these arc uilh numerous school-patrons a pas- 
sion. 

Another conclusion Is, thai the evils which exist cannot, (or the' 
most pan. be lemcdicd by reading school-teachers sharp lectures. 
The fundamental trouble is with the pubhc; and il is tira|)ly the 
educational outcropping of the national genius, push, hurry, tm- 
paiiencc. Of course, the wrong-doing of particular teachers can 
be corrected by criticism, or the faults of a system of city schools 
maybe remedied by discussion; but the over-tension of the schools 
of the counir>' can be fully rdici-ed only by a loning-down of the 
national life, and this must come about mainly oE itself. So far as 
diseu^ion is concerned, the most important thing that can be done 
is this : to impress the public wilh the facts that lime is an all-ini- 
poriant element in education, and that knowledge, and, still more, 
mental faculties, grow, and are not made. Pressure can never 
take the place of lime. Warmth is essential lo Ihe maturing of the 
peach, but the fruit-grower will not promote the process by 
building a fire on the roots of the tree. It is very dc^rable 10 
gel some of the present self-consciousness out of the lives of young 
children. And then, how desirable it h that boys and girls go to 
the high school with a full year more of life and strcnglh behind 
tliein ! 

Finally, perhaps the most serious and common fault of teachers 
is the tendency to fuss and worry, Teachers worry more children 
to death than ihcy work to death. Fretting, an excess of ' order,' 
an overdoing of 'position.' do more harm than books and lessoos. 
The topic runs into moral training where wc cannot follow it. But 
sound digestion, eiroitg nerves, a good appetite, sleep, that •' knits 
up the ravelled sleeve of care," good temper, self-command, cheer- 
ful confidence, and a young spirit, are iniponani elements in mota] 
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traininK : whai b more, ihcy are not propeHy appnedaicd. Not 
one nun m a ihouuind knows the amouni of harm thai is done lo 
young children by placing them under the tuitign of icsty, irriuble. 
explosive, and neurotic teachers. B, A. Hinsdale. 

Objects in Teacblog. 

Thk value of objects in giving correct ideas was brought 
foroibly lo my mind not long since while teaching a cla&s in nAtui^i) 
philosophy at the New York State Institution fM the Blind, 
Batavia. N.Y. 

li was my custom to place before them, the day before it» uses 
and Ihe principles which it illustrated were (o be diseusMd. a gii-en 
piece of apparatus, ihai. by becoming (.-imiliar with the fonii and 
construction, its application might the mure readily be appreciated. 
One of the class, a young man blind from infancy, with a fondness 
(or machinery of all kinds and a quick pcrcc|)iion of the use of such 
as was placed before him. would frequently study ihc lesson in 
advance, picturing to himself as carefully as |io>;xib1e the appar.itus 
dc9cri1>cd. The^e picturcsi. as he told rac aflcrwards, were far Iront 
toned. 

The thorough examination and understanding of each succeed- 
ing object, of whatever kind, add so much to Ihe stock o( correct 
concepts, whidi is valuable not only for itself, but for it5 aid by 
comparison in umlersianding others. 

One of our most successful teachers described to her class, ran- 
ging in age from eight lo twelve, as viridly as she could without 
naming ii, a ladder. .Among other things, she stated that it was 
made of unod, h.-ul |>aral1e! «tde(. etc.. using such lenns as would 
seem to he most readily understood, and then asked for the name 
of the thing described. For some time no one could tell ; various 
things were mentioned, one boy suggesting 'map.' the maps (or 
ihc blind being cut in relief from wood, with the sides of tlic frame 
parallel- 

A little girl bad for the first time a bir*t. a stuffed specimen, 
placed ill her hand.t, an<l was n\uch suipriscd to find that it h&d 
but two legs, having supposed until (hen thai birds h.id four. 

Whatever may be said for or against object -te.iching for seeing 
children, that of blind children is successful jiruportiuiiately ;u it ts 
objective. J. v. MoKiiv. 

l^akud [aitiliMiaa. S«utK BmMo. Utit.. Oct. > 

Color-Blindncss, 

Is the opening article in StitH£t last vftxV (Sept. Jo) an idea 
was *ug^estcd. or recalled, that may be of value : and I offer il 
in view of the pot-iihle value. 1 have observed for twenty years 
or more a difference in the power of my two €>•«», at times, to dis- 
criminate in light fpiis when vieived at a distance of fifty feet or 
more; and 1 think this difference m the visual power of the 
two organs depends very largely, if not altogether, on the way in 
which the eyes .irc used. If I have been occupied with work that 
called one eye into active exerctw. where the mind was occuiried 
in discussing the surface or object viewed, particularly if the light 
was variable, then I find persons appear different, according to 
which eye i« used. Not only so. but the two eyes do not focus 
the same: the image, with the tired eye. being farther off than 
that from the eye that is rested, and of a dull gray color. If 
I go to a leciure under such circumstances, there appear to be 
two lecturers, — one pale and shadowy behind ; and above, the 
other, which seems. pcrh.i|)s by contrast, to lake on a brighter 
hue. lender such circumst.inces, I close the tired eye, — as I have 
convc to consider il, — and ^ve it a rest, or go out into the tields 
and give it a feast on green. Now. may not the eyes of engineers 
vary as to visual power in the <liscri mi nation of colors with ex- 
i^essne use.' If both eyes are exhausted and nce<l rest, the in- 
dividual would not be able to delect his own disability. Now, if 
thai is so. it is of importance to the public that no one should be 
on duty for a grvat length of time, where the safety of any depend 
on (lie discriminating power of (he eyes as to colors. 

.And would It not be well, in testing eyes, to note the condition 
of the individual. — whether fresh or tired, just from work or 
just from rest ,> Cko. V. Waters. 



Percentage of Ash in Human Bones of Different Ages. 

RErEXftlxc to Wall's 'Diaionaiy- of Chemistry,' under the 
article ' Brjne,' Twe find two tablet of analyses of bones. — ooe by 
Von Bibra. and the other by Fremy. These two scientists do net 
arrive ai the same conclusion. Voo Bibra states that "the por- 
tion of inorganic matter in bone ts smaller in youth than in age, al- 
though no regular gradiition ran lie observed : " while Frfmy 
holds that " the bone of a fceitis was found to yield (he same 
quantity of ash as that of a woman of ninely-seven years of age." 
Although the actual number of analyses made by these investigat- 
ors was large, yet simple inspection of their tables will show that 
very few were m-ide of the i;ame Iwne in each case ; and it is evi- 
dent that a comparison between a femur on the one hand, and a 
tibia on the other, could not lie trustworthy. 

It occurred to me as worth while to supplement their lists: and 
I here present what may be considered a report ol progress in (hat 
direciion. very much ye( remaining to be done. 

The extreme difficulty of gelling supphed with maierial the his- 
tory of which is both certain and satisfactory renders the work ex- 
ceedingly slow. 

The bone for examination was in every instance cut from Ihe 
dense portion of the shaft of the femur. No subject was taken 
who had, so far as known, suffered from rickets or other serious 
bone-disease, and women of recent conlinement were also excluded. 
All specimens were obuincd either from living persons (amputa- 
lionsf or those recently dead. After Grueling in a steel monar. ex- 
tracting with ether, and again crushing, the ash was determined by 
jncmeralion in a platinum dish. The results are in the appended 
taUe. 
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I thinit enough haa been done to show that the coramoB b^ef to 
the increai^ed briiileness of Iwne with advancing years hetng due to 
increased percentage of inorganic salts, is without foundation. The 
appended table indicates ihai after manhood b reached, no varia> 
tlon in quantity of ash lakes place .is the }-ean: roll on. 

"The greater brittlcncss of the bones in age is attributed by 
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Fr^my to the increase in ihe proportion of the spongy tissue, the 
thickness of the hard and dense ponion of the bones continually 
diminishing as age advances." 

This has not teen my experience. Tran5^■e^Ie sections «( the 
entire hone were made in each case, in order 10 test this very piiint. 
by observing the reUiUve size of dense with spon^ portion, and I 
certainly saw nothing lo warrant Frimy's conclvMon. 

At the h.ime liiiic. small coluinna i x I x t inch were cut from tlic 
den»c portion «( the shaft, and were broken transversely on a tent, 
ing-mschine, in order to determine the amount of brillleness. The 
most brittle specimen 1 had (No. 48), showed a. rather thicker dense 
portion than u.tual. 

I find the brittleness to be in the mnterial rather than in the hone 
as a Structure, and, in vicM' of the analytical results, I cannot ex- 
plain that lirittlene«s. as Von Bibra does, by holding (or the gradual 
incre:»iu* in miner.1l salts. 

I append a very imperfect table of the results obtained on the 
testing- machine. Ever>' bone, as I recetArd it. could not be cut so 
as to give a column of the sixe rei]uirect fur breaking. It will be 
noticed, that, in general, strength of bone diminishes M age ad- 
vances. 

Breakino-Weight for Column of Hone i x i x t Inch, 
uroken traksveksklv. 

PDundi. 

tSTMnofdcf .. .,,,.. n 

XI •■ " — .. .^ « 7* 

r " " ■ r JO 

Jl '• " - <4 

4] ■• " ^.^ ..." SS 

« - " ta 

t» " ■* : sf 

•j ■* " - JO 

T« " " M 

Loss of material by the burning of the laboratory affected, in a 
measure, the completeness of the work. 

William P. Mason. 

RoMMlHr Pcilvicclinic tntiTiuK. 
Troy, .N.Y., July II. 



Evidence of a Gtaeier-Hlce Movement amongst Snow Particles. 

It h,is been conclusively proved thai glaciers have a movement 
corresponding in cvcr>' way. except in amount, witli thiil of water 
similarly siiuatctj. ! wish here to point out (hat snow panicles, 
under certain corresponding conditions, have the same movement 
but ot greater amount. 

It appears to me that it would be difficult to draw a line with 
certainty between those solids whose particles are capable of svicli 
movements, .ind those which are not. 1 will admit that it wens 
easy to point out this limit for solids that would show sensible 
movcmeni in limited time : but lu do so for solids under unlimited 
time and large pressure might not be so easy or possible. It 
seems unlikely that the few solids we have evidence of should be 
the only ones possessing these movcmcnls, particularly when viewed 
in the light of the fact that 50 many solids, after being transformed 
from Ihe molten to their soEid condition, exhilnt the ejects of a 
raox*ement amongst their particles in longer or shorter periods after 
their change of condition. It is not. howo-er. with a consideration 
of this limit that wc have lo do at present 

In Hiiihon .Sir.iit vfc h^il b.inked around ihc foundation of 
our house-walls with mosM and rock*, so as to protect our!.etve& 
against the weather. This bank had a slope inwards towards the 
walls from the base. When snow remained jjcrmanently on the 
ground, we made use ol it to build up an outside n'all, two feet 
thick and eight high, over thi.< bank, as a further protection against 
the weather. 

Snow, it may be necessary for me to uplain, exists, in northern 
climates, under somewhat different conditions from that in which we 
are accustomed to sec it ; so that, very shortly after it has fallen, ex- 
treme tempera lures andhigli winds so alter ii. that, whilst essentially 
granular snow, it has become so hard that it requires an iron {not 
a wooden) shovel to cut it, when, with auiTKiciil care, blocks of 
unlimited si»e can be hewn out of it and tran^poned. The particles 
are now arranged in a high degree of tension ; so much so, that, 
when a block is struck a blow, it gives out a aound such aa could 
be compared with that given out by a brick lile. It was with 



snow in this condition that our protecting walls were built. My 
attention was first called to a movement of the snow l>>- noticing 
that the snow walls were leaving the building, .-is I at first sup- 
posed, by a * lopping " movement : I therefore built relatively heavy 
buttresses of snow to reuin ihem. and then found that buttress 
and wall had partaken of this movement, which was of course 
lessened, an the buttresses had bees built on comparatively level 
ground. In addition to this, the arches which we had made over 
the windows out of blocks of snow, of about a foot stjuarv and 
four to five feel long. had. ot their own weight. jMssed from the 
arch through the straight tine inlo very pendant ini-crted arches, 
having tefi a space on top of the wall betH'een the snow blocks 
on cither side, and become considerably attenuated on account of 
the increa.->cd <listance covered, and at ihc same time remained 
cemented to the Uyrr next below in the wall. W. A. ASHE. 
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Criodclift glutiaosa ia WiscoaaJa. 

The note in Scietue of Sept. 33, on Grtudtiia sgvarrosa, re- 
minds me of a curious fact concerning another species of Crindelia. 
L.1SI July 1 found in the Menomonee valle)', near the slaiighier- 
hou««s west of the city of Milwaukee, a composite plant which 1 
could not find in the list of Wisconsin plants published in the first 
volume of the 'Geology of Wisconsin.' The plant coincided com- 
pletely with the description ot Grindtlia glmittota Dtmal'xn Gray*s 
'Flora o( Nonh America" (Gamopflatti, p. 119), 1 found only one 
specimen, apparently in perfect heallh, growing on the Chicago. 
Milwaukee, and St. i'.iul Railroad track. Gray stales that the species 
langes along" the shore of California from Humboldt County and 
San Francisco to Santa Barbara Islands," The seed ot this speci- 
men must have been brought to eastern Wisconsin by one of the 
many trains which pass through the Menomoncc valley to Milwau- 
kee. It b certainly rcmarkatile" that two species of a genus not 
before represented in Illinois and Wisconsin should have migrated 
so far to the cast of their original habitat, and should have both 
appeared in the same summer in both States. 

W. M. WHEELtK. 
Milwaukee, Sepl.aS. 

Sections of Fossils. 

Having lately had occasion to consult a paper published by the 
Geological and Natural History Survc>' of Canada, entitled ■ Contri- 
buUons to the Micro -Paleontology of the Canibro-Silunan Rocks of 
Canada.' by Mr. Arthur H. Foord, 1 wish to call attention lo the 
method there pursued. 

Having dei'oicd considerable time to the monticuliporoid corals 

of the Cincinnati group, I have come to the conclusion that magnified 

views of the internal structure of these fossils are of little use In the 

determination of species. The paper in question deals entirely with 

these internal features. Several plates are given in illustration of new 

species, and, out of 67 figures of 1 2 species,:} arc of natural si^c. Many 

of these are very poor, and would be of little value in the dctcrmi* 

nation of ftpecies. .\nd .is now more stress is laid upon Ihe figure 

than the description, it follows that some of the species would be 

unrecogn liable from either the one or the other. Thin sections to 

show (h« interior c-tnnut be maile without considerable skill, much 

labor, and time ; and 1 think 1 am prepared to show, in a paper now 

In press, that even when made the features they show under the 

microscope are of no value whatever as specific characters. 

JOSEPH F. JAUBS. 
MittDii Univaniiy, Oatord, O., Sept. aj. 
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American Caves. 

iM the October Scribaer. Professor Slialcr States Ihat the reason 
cavct were not used us much in Norili America u in Eurupc, was. 
" ihc lirsC peoples of this country had already atiaincil an advance- 
ment in the arts which enabled them to make shelters." etc. This 
is not true. The first jjeoples o( America were as rude as any in 
other continents ; and the typic;d cave-dwellers of Europe vi'erc not 
any more primitive than Eskimos of recent date. It is much to 
be regretted that so erroneous an idea ot ancient man in Amcciea 
sliould be set forth in a popular mag-uine. CtiAS. C. Abbott. 

Tkuiod, N.J.. Oct. t. 
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PROF. MAX MULLER'S LATEST WORK. 

The Science of Thought. 

Bv F. Max Muli.ec. U:«II'ohu with " Ckik from K GbkMan 

WoRKsiior."' ■' Tttr i^cirnce of [.akcuack," " Tim Science 

or RxLir.ioN," "Thk Okicik ami Okowth or Rku- 

ClOn." \SV " BlOGHAPHICAL ESKAVt." 

S rain. Cruwii 8vo. #4. 

The eminent position which ProfMwr Mailer occupies 
in the world of philosophy and letters, by ivason of his 
exhaustive studies in ihc science of com])araiivc philology 
and 01) the relanon of language 10 the mind, makes a n«w 
work from him of the highest importance. Tin; author is 
now sisty-fi>ur years old, ard this work is in the nature of 
a summary of his life's labors in the study of words, ibeir 
origin and significance. It acquires unusual value, there- 
fore, as the ripest product of the exhaustive studies of this 

distinguished scholar. 

" Trofcwor Miillcf netcl be MB- 
Ati no au|>tchcnt!uii for ihc >iUC- 
ccaioftbttbuuk. Anywufk tigncd 
bjr M) illiiKttioiii « name » lurc ol 
> warm welcome ; while sacli <|ue«- 
lioni iL< the i>rit;tn of Uiigu«j[« and 
the dewcnl at man hnrc «wuredly 
not If}!! their inttrrs', leau of all 
when Lh»» »re <1im:u>i«<I in a st^lc 
atiiKiKt unique Tut in corabined 
clrarnew. pninl, and rigor.'* — 



E'TTZZSXaKS- 



•■Th<: work is well wniitcn, 
abounds in ttiic iiaso^ri, and i» 
a boiik dial cutithcs |>!iiIol"i|;y. 
No Mudent <>( language can aSurd 
to ncjjl^ci it. every itudenl o£ 
naluial hUUnv lihould mulct il, 
and ihe it)ciD|ihiKieienc leill find 
it as rich a vcwrte as one di>«overB 
but once ur iwlce in one'i lile. 
Jl i*. indeeil. a noble work."— 
Ji*itam Beaten. 



CHIRLES SCRIBNER'S SONS, 743-746 Broadway, Kew York. 
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One u)Iut»n af punle in No«. S40 and 94s. 
Atifwen were received from I. N. Failor, Buffalo, N.Y.; R. W. 
Prentin, Wadiii^oo, D.C; iLdgar FrHby, WwliiBglon. D.C; W. H. 
B. SpoitOB. Bame. Oni.; tuac llolden, Bridgeport, Conn.; a Udy at 
Beverl]p PamtB. Mus.: E. Q. V.. N>w Haven. Conn.; £01017 McCUa- 
toclc, MUwankcc. Wit., T. P. Hcebncr, Scianton, Penn. 



An ladiaa Puulc. Contributed bjr R. H. 



Required 10 make two airafgl)! cutt ilinnigh a piece of paper of the 
above thane fcoiuli'iDi: o{ five cqtiil wjuare*) >o Iliat the ihree piecn of 
paper ihuiprodaccd majr be placed together >o si to lofm a single Miuare. 



BOOK-NOTES. 

— Where arc the girls who wuuld, if op- 
portunity offered, study under compclcni 
medical direction to heconie intelligent nurse* 
ly maids? The subject of a training-school 
for children's nurses is broached in ilic Octo- 
ber BafyAood. it being claimed thai there 
would be no lack of employment ftf *ocli, at 
good s&Urics. by a muliitude of wealthy 
families who now Ii.ive 10 trust iheir little 
ones to a class of attendants neither compe- 
tent nor (ailtiful. Indeed, any (amily able 



Louise McLaug^hltn, author of the woilts on 
china painting and poitci>- dccoratiort which 
have mcl with so much success. 

— George Karrie. Philadelphia, announces 
Ihe 'Autobiography of Professor Cross,' 
edited by his sons. Professor Gross, who 
has been generally recngntied as tlic N'tstor 
of American surgery, had a long, full, and 
honorable career (which had its beginning 
m the humblest circuni stances), all of which 
is lold tn its completeness jusi as the writer 
reaches his jjentic and cheerful end. 



— Lee & Shepard have just published * A 
Few Thoughts for a Young Man,' b>' Horace 
Mann, a new edition of Ihe (.imout Boston 
Mercantile Library lecture, which has long 
been out of print. 

— RoberU Brothers have just issued 
, Boston School Kitchen Text-Book : Lessons 
in Cooking, for the t,'«es of Classes in PuMic 
and Industrial Schools.' b)' Mr^. D. A, Lid- 
coin, author of "The Boston Cook-Book,' and 
' Carving and Serving.' 



CROSBY'S VITALIZED PHOSPHITES 

Composed of the Nerve-givtng Principles of tbe Ox Brain and the Embryo of the Wheat and Oat. 
Is a standard remedy with physicians who treat nervous or mental disorders. The formida is on 
every label. As It is identical in its composition with brain matter it is rapidly absorbed and 
relieves the depression front mental efiforts, loss of memory, fatigue or mental irritability. 

Sleeplessness, irritation, nervous exhaustion, inability to work or study is but Brain Hi;nger, 
in urgent cases Bkain Stakvation. It aids in the bodily and wonderfully in the mental develop- 
ment of children. It is a vi'lal phosph/te, not a laboratory phosphate or soda water absurdity. 

ri(5 W. 2.5th St.. N. Y. For sale by Drui^gists. or by Mail, 81. 



to employ a nurse nt all would rind it .in ob- 
ject Id pay a higher rate to secure superior 
services when so much is at stake. Such a 
mox'ement ouirht certainly to be a success, 
anil would open an avenue of honorable and 
cxtrrmely u^^ful occupation to a large class. 

— Robert Cl.irkc & Co.. Cincinnati, have 
in preMi a new work on painting in oil, a 
practical manual for students, by Miss M. 



— Charles Scrihners Son? publish this 
week a 'Shon History of Archiieaurc.' by 
Arthur Lyman Tuckerman; and 'Living 
Lights,' a papular account of phosphorescent 
animals and vegetables, by C. F. Holder, 

— Payot. Upham & Co,, San Fraiicisco. 
have just ivsiied a new and practical book on 
the grape-culture and wine-making in Cali- 
fornia, by George Husniann, of Napa. Cal. 



Theatres of New York. 



LYCEUM THEATRE. 
DAHIIil. FKOHMAN. 



Car, 4lh A>«iu< and ijd St. 

THE 



ManoiCE. 



GEEAT PIl PEARL. 
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i TMt OHLVGENU.ME 

RUSSIA CEMENT CO.. ^^%^^f^- MliS 

Tlit'^H' m!ii>« iir.' iiA->l I41 ilir- SraiClMCHiiAii lutUtuU 
al Waolilui:!*'!! fur »ll lis vurk of inauntlns >pncl- 
iii«n«— hj thi«<inTi>rnm<«iit AtwnniBMid Uajtuuneui 
Bullaluga, lir llic I'uUiiinu I'nlvM Cur Oi>>i Maaun A 
Honjlin rircoii MnO Pliui« ('o., ittiil hr iIkhiwuiiIii of 

flrrt-cljuiK oiHuuriwIiirrt^nt uid Efiitchjuilcit Ihmugboiit 
Ui4< wnrM. lor ill kliiilniir ni<n<T»rk. rnnimini^Bii 
ffTRONGBtTADllESlVK KVOWX. H-iM in ttiioinu 
for nieftiiuilcji luiil amnu-in-*, ninl In THicuna for 
iMnlly ain. nin vital nuniitiiy aula holwcou Jrui,, 
I8S0, aud Jan., 168\ Ui ull i>ni-u cil tbo worl<l 
amoUDWd to orBTlXMiLUuH KinTi.Kx. tin aurit mill 
c»t Ibo gtHHint \jel't^e's atado oitly liy ItCWlJi 
CXKINT Co. 



'The TraveUrs Insuranse Company 

of HArff(inl,0'jnn,.i]rY.Aii>Fcii i.^4.i4LiB« hi^th Li/t 

CpmiHitv in Amcnu. Ontr t} a r<ar la profaiionBl 
amd buiintw nHi fo« nuh (tjuo intuninrv, w>lh (; 
wetUr Hulemniiy. Hu )Hld }K>tlcy'titi1cIen nct-rly 
|ii.anv». All palKUi non^loriciuble. All clumi 
ptid, wSihooi iliKiauai. and lamtdBnly va rN*ipi of 



KIMBALL'S SATIN STRAIGHT 

CUT CIGARETTES. 

Peojjle o( lelined lane who 
denire exceptionally line ci[;,ir- 
, r^xci shnuld ii«c only our 
STRAIGIIT CUT, i.ul up 
in hsiiii jiackets and tmxcti uf 
lOv ao». 50). »iiJ 100.. 
I4 FIRST PRIZE MBDALS. 

"WM. S. KIMBALL <fc CO. 



QDEENftQ0.gg4p' 



^-■J5* 



SENDIOHCAIAlOeue 



CHESTS? 

HtLADA- 



set CTACLI5, 
[ VC'CL AS9CS 
OPEnA.MARINC* 

TRANSlTS-LlWeii 
OHLNIMa Mil MHED r! 

■M«OICl»»IT£ttJi(S 

BPPBRATus tif ivray 

tit iCUlP TION 



[AMflTgOr^-rHOTO-OuTplTS-' 



iHTACTKOinrj 



iWWEKAi 



THE CELEBRATED 

FRANK B^ ONVERSC. 

BANJO. 

Manufactured by John F. Stratton, 
4e Msidan L«ns, NBV/ YORK. 



ESTERBROOK'S 
STEEL PENS. 

OFSUPERIOH AUD STASPAHO QUALITY. 

Lnding Nos.; 046.14.130. 135. 239. 333 

j>r ■■"/'' f'ff iff >'f ir/lonrrd. 

THE EtTERBflOOl STEEl PIR CO., 
WarkH: Camduti, N.J. 3« Jal>a ti|,. ^r•r York. 



CLUBBING RATES. 
!W special arrangcmcnl wiih ihe pulj1ith«r8, 
w c are able to make tl»e (ollowing tempting 

oiTcTs: — 



1; 



Aintriean ARrimlttiri*i -Ii.j* 

Aniomui AnhU«ct uid Building 

tmperiitl sfiiltcn -.. 

(tcItflillE '* ................ 

RCEulo' " 

Amiricun Juurnal of Pliltotopr 

Anifrton al&chtfllnl 

AlTjer]L:ma 31agAiinci. •,■•>• ■..,.••» 

Anrtkui NmunlUI 

Ai"Sum Kct-tew-. .a.. ............. 

AII111II1: 

kft^yhAotl..,. ••«...•..»... A........ 

HiiamiEcl'i.. 

Br»iii 

[liiildlDiit iBctJily). 

Ciri<Diiy uid HoMmf.. 

CVnliiry 0I Mfjaf JnC' -*--........-.... 

UlisulBUijiun, The ..... 

CSntli^ri Ui»4U. TliV'..........i-. 

Chrulitn Wecklj. Illiulniled 

OJtmabulitAJi, Thv ...,,,--.-...... 

Crlik 

LJticfor ,.,.,. 

Ecltfiic Mufulne 

htlinbiirffli Rcilfw,.....,. ........ 

ElKlr>< tl WmM 

tlltciikiin aril KIcCITlCftl Entineei. 

tl«irl>-dl Review. 

t^ni^ntertnK and Mlnins Jouniil.... 
Enic'iih IUu>tr«((d MmauiDc... 

Fuaily Stary P«per (K-V.) 

farm and GnRl^n...... ........ 

Farm Ui»ni< ....a. i....ia.i 

I'arni JoutnnL.. ..•. 

For««4 «iid Si nam. .■.....•«.•. 4 

CrjAvy'* LuSy't Hotk 

Hiipi^r'i Baur .,...•...•.....! 
tiarpti'i MjrAfijH. ••..«.,.,. .4 

lE.'l^r'. ^^'cc\U' ...a, I 

ItiriKr'i raiiDE I'mi.lt. 

|[>..lth iu>6 Homv 

Herald 111 lUakh ..,., 

II unit lifld Farm 

Iiliuirattd London item (Anwr. 

rriprinil- 

1n<3e|t«iitl<nr, T1i«r..^,... ■•.,...... 

Iiirrr i>iriii. Tha .....>< 

Iron Az' lv*«WN}. . ..........14 

ioiiltin'ol PhlloloKy l^l(J -•-' 
oitma) *■! SprtMJjtiv* TriilaAophy 
llnciut Willi Jan. tio-t 

tiiilea f. -4 
'An 

tilt , 

tjpplnccp1[\ Mapnaf. .,.,...., 

Lit^rll'i. riviriit Aj£e 

a.pi.di>n CJi.artDrly ............. 

MMBiilUa't Afifoiine 

MtffaFin* of Amflricin Hitlnry.r ... 

Mwicil ntxl Surjical Jniinwl 

MpLj]auu-.t[ KnEinwr...,. ,,.,.,...• 

Miul Worker 

Nitut. 

Xdw t'nncelnTi Rtviffv ........ 

Xnith Amcikan Rcvic*.. 

^>viEns --.. .................... 

PcilitkL.nl S^tcncc QixarLcHy«a...i... 
Po|iEil;ir Scicrifv j^fAiirMy, ......... 

Pu^uljtt ?^tm(i4:c New........ 

Pofllolic.Tlit 
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Piielt .-. 

Purlt((:ennui)-... 

QuiiIIeily RmEur l,Ij>BdOD>. 

QiHriH 

Rurtal Ncw'Vdcer....i.........i..i 

St. Nii'liulon 

SiietiliAi: A AcricdO......... ........ 

SupulcoKcl ■ .;■-■■ 

ArcnilTct >ii4l Builden' edition.. 

Scrlbiiii'i Miiguiuc 

lieoihern Cultirxior 

SnrincfleU RnubllcM |«e<Uy].... 

Sunday Schoof Time. ' 

Ti.jii ^ftlnci 

Tiuih SfrLer. Ilic^ . . . . . . 
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It is l'NDKhstood that Geiwral Cr«Iy has dccidciJ W discon- 
tinue the collcclion of marine daiA from masters of ve«icU. rely- 
ing upon ihr Hydwigraphic Office to furnish whair»'«- infortnatton 
may be needed in the work of his office. This change went into 
effect Oct. I ; and at (he close of this year the Signal Service will dls> 
continue also all work tn connection with Ihc inicmaiiooal simul- 
laneou;c meieorologicat ohEcrv^lions, cxceplini; so far as may be 
ncccuar)' to complete ihe publication o( the resulu up to Jan. 1. 
iStIS, thus brinein^ to a close a period of ten ye ais' continuous 
-obscnation. It is greatly to be hoped that the flydrogntpbic 
Office will make every effort 10 continue this very important work, 
and that Congress will auihorlic the further publication of the re- 
sults in some such form ss has been hitherto done, and so wctl 
done, by the Signal Service. The importance ol this comparatively 
modem and only really scientific method of studying marine mete- 
orology can hardly be ovo'esti mated. Indeed, if the vc»cls of all 
n-itions traversing the North Atlantic could be induced by the Hy- 
clrographic Office 10 lake not merely one observation, but three 
aimultajteous observations daily, corresponding in time to those 
taken at all nur Signal Senice stations, it could not fail to result in 
such ait increase in the safety and certainty of naviKalion. in this 
the most important ocean on the globe 10 civiliied man. as to make 
the expcRM and trouble involved wholly insignificant. The marine 
data collected by the Hydrographic Oflice are immediately utilized, 
so far as possible, in preparing the Mascart cablegram, seiil to Ku- 
lope every night by the Signal Senice for the benelit of west- 
ward-bound vcaseh, and in compiling the ' Riot Chart of the 
North Atlantic Ocean," Issued the first day of each month by the 
Hydrographic Office as a guide to navigation. In addition to ihb, 
all such tUta have, of course, a further, though less immediate, value 
as constituting the fooivdation u|Hin which future progress in the 
study of ocean meteorology must he largely Ivued, Here, as in 
every science, old observations and mclhods of work guide the 
way 10 further advances : so that, with improved Lnstruments and 
methods, still greater practical benefits can he lookrd fur. The 
results thus obtained can nowhere be of greater importance 10 
mankind than in ihc North Atl.-intic Ocean, the great highway be- 
tween the Old World and the New. 



The attrhtiom op sakitarians throughout the country is 
centred on New York City and Tampa, Fla, At the former there 
arrived. .Sept. 23, the sieamiihip ' Alesiii ' from Naples Italy, with 
four cises of cholera on board. During the voyage eight deaths 
had occurred from the same disease. The passengers were not per- 
mitted to come to the city.but were at once ukcn to the quarantine 
islands In the bay ol New York. Since the dcbarkaiion other ca»es 
ha\'e occurred among the passengers. The lateness ol the season 
will undoubtedly prevent any extension of the disease to the city this 
year. Ihc presence of this dreaded disease in the port of New 
York, and the experience of past >Tars In which the disease became 
epictemie in this countri*. should be a timely warning to all sanitar^- 
aulhorilMTS. Tf cholera a 10 prci'ail in the United States during the 
eoming year, it can hardly be cxpectrd to appear before spring, be- 
fore which time al least sis months will be available for purposes of 
a thorough cleansing and piirif>-ing of filthy spots in both city and 
cotintry ; and that community which neglects to take the neccuaiy 
preparatory measures to cope with the disease must expect to reap 
the consequences. In connection with this subject it will not be 



amiss 10 recall public nltenUon to the recommendations which were 
adopted by the sanitary conference which met at Washington in 
18S4 in aniicipation of the arrival of cholera during the following 
summer, from which wc quote, under ' Health Matters,' in another 
column. As chotem at New York is attracting the attention 
of sanitarians, equally so is the po«.<iible existence of ycllow-fcver 
at Tamp.i, Fla. A telegmm from the deputy-collector of Tampa 
to the Marine Hospital Bureau announces that there have been 
twenty<sis cases of yellow-fever In that place; and llic additional 
information is given that the doctors disagree as to whether the 
disease is dengue or yellow-fcver. That doctors disagree is not a 
stningc occurrence, and that this disagreement is in reference to the 
existence of yellow-fever is also ru> new thing. When undoubted 
ycllow'fcvcr appears in the South, its presence is always denied, ami 
strenuous dfofts are made by the local physicians to corvce.il it ;> so 
that lu the recognized sanitary authorities must we look for a true 
statement of the nature of the disease which now prevails at Tampa. 
Thus far, nothing authoritative has been made public. Dengue 
prevailed in the We«t Indies in 1817, and in the following year 
made iu appearance in the South. In the city of Charleston alone 
there were ten thousand cases, sex'en-lenths of the population being 
attacked. It appeared again in Charleston in 1850. and along the 
southern coast in tSSo. It is commonly known as 'breakbone- 
lever.' from the fact that one stage of the disease is characterized by 
severe pains throughout the body. It commences with a feeling of 
chilliness, followed by lever, during which these pains are feit. 
Sometimes the joints in the h.inds and feel become swollen, as in 
rheumatism. Usually there is an eruption resembling measles. The 
affection lasts ci^t days, but a considerable time eUpscs before the 
strength of the patient is fully recovered. Some authorities regard the 
disease as contagious, while others deny it. A micrococcus has 
been described as being the germ of the disease, but this lacks con- 
firmation. Fortunately dengue is not often fatal. In this respect it 
exhibits a marked contrajti 10 yellow-fever, in which the mortality 
varies between ten and seveaty-fiTc per cent. La Roche stales the 
average monality 10 be i in 3.3Z. 



NoTHINQ ts ATTRA(7riN«i more attention in agricultural circles 
just now than the great xorghum-sug.ar industry. The late results 
obtained at the experimental sorghum station at Fort Scott. Kan.. 
are most encouraging, and have induced sanguine views of the 
future of the industry, which can only be compared with the 
dreams of the average I an d>s peculator. As these views are some- 
what amusing, we quote below Iit>cral1y ftx>m one of our correspond- 
ents. " This is a great boon for Kansas and Missouri. Then are 
enough acres of farm-land that will produce sorghum in Missouri 
and Kansas to make milhonn.'ures of every man owning any quan- 
tity of land. It is said that the soil will produce from ten to fifteen 
tons per acre. One man can farm 50 ncre« of sorghum very com- 
fonably. Fifty acres, yielding 10 tons per acre, is (oo tors 
of cane. From this the fanner gets $350 wo«h ol seed. The 
laAi nm made at Fort Scoit yielded 115 pounds of sugar to each 
ton of cane, which is I, I JO pounds per acre, or, for the ;o acres, 
57,500 pounds. Tilts, at the lowest figure possible. 5 cents per 
pound, is the snug sum of $2,875. besides this, there is a yield of 
15 gallons of sirup to each ton of cane, making 150 gallons per 
acre, or 7.SO0 gallons for the jo acres. This should sell for 30 
cents per gallon, which is %i.S.oo more^ making ttie sum total of 
$4,6ij received liom the jo acres. After deducting the sum of 
ti per ton. the cost of milling, which is $10 per acre: or iy» for 
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the JO acres, there is a net profit of fti.i3S rmm the acreage pldnletl. 
This is citar n« profit on the cane, .md tloes not iiielude any 
duTgc of piofit 10 the people ownmg the mill or plant. Kansas has 
offered a premium of 2 cents a pound for all the sugar produced in 
that Slate, and llicrc arc 1 50,000 acres of sorti^humgniwn there, and 
nearly a million dollars' worth of machinery has been built (or ex- 
pcnmcnis in testing the b«st manner of cxtraciing the juices. 
Sorghum^Augar can be raised anywhere from the Ciulf to Minnesota 
at less than 1 cent per pound ; in taci. one of the sugar engineers of 
Cuba, afier examining the results at I' on Scott, slated that hecoulrl 
put up a plant which would produce soighum-sugar at $9 cents per 
hundred pounds. There is no reason why a bounty of $500,000 a 
ye^r should not be given to sugar, and as much more to flax. by the 
government. In thus c(^> operating with State experimental stations, 
an unexampled prosperity should result from these endeavors." 



THE NICARAGUA CANAL. 

On April 24. 1887, the contract between the Nicaragua Canal 
Association and ihe Republic of Nicaragua was signed, and the 
work on this important route from the Atlantic 10 the Pacific will 
therefore soon be taken up. 

The princijHil !tun-cys of the route arc those made by O. W. 
Childs, in i8jo~54. nn behalf of the American AilanUc and P.icific 
Ship Canal Company, and those of the United States Surveying 
Expeditions. 1872-73 and 1885. the former under Commander 
Hatfield and later under Commander Lull, the biter under A. G, 
MenocaL who was chief civil engineer of tht expedition of 1872-73, 
Our map b compiled from the maps and pro5Ics published in ihc 
reports of these eipeditions, and shows the locations of the canal 
in 1873 and 1885. 

Lake Nicaragua, which occupies the central part of the isthmus, 
wilt fonn the ^uniinit'level of the c.inaE. Its outlet is the river 
San Juan, which flows to the Caribbean 5>ea. Near the lake the 
river is broail and flows through an open country. It has an aver- 
age depth ol nineteen feet. Twenty-eight miles below Fort San 
Cailus the river enters a hilly country and forms numerous rapids 
which otMtruct navigation. The last of these arc the Machuca 
Kapids. below which the river has a depth v.irying from 10 to 60 
feet, with but little current ; this section Is called " Agua Muerte.' 
oc dead water. At the fool of the Agua Muertc the San Carlos is 
received into the nver. and is the first considerable Iriliuiaiy. 
This river comes from a long distance up in the Costa Rica hiUs, 
and carries a considerable amount ol detritus which consists 
chiefly of volcanic sands. Below the confluence the San Juan 
changes its character altogether, and is tilled with shoals and sand- 
bars. An additional amount of detritus o( a similur character is 
carried into the San Juan by the Scrapiijui. While the upper cour^ic 
of the San Juan, which is almost exclusively fed by Lake Nicamgua. 
is not subject to freshets, its lower ]>*xi, below the confluence of 
ihc San Carlos, partakes of the character of that river, which is a 
torrent dunng the rainy season, and has little water during the dry 
season, Therefore the lower part of the river cannot be made use 
of for navigation. iin<l an independent i'.anal to the Caribbean Sea 
must be built- In the location of [873-73 the canal followed the 
river, and then crossed its delta to the lagoon of <;reytown. 

Thirteen miles below the confiuenre of the fkrapiqui the delta of 
the San Juan begins. The principal .inn of the river ts the Kio 
Colorado, which flows to the eastward and empties into the sea. 
The other ami is the Lower San Juim. which pmsL-i inure to the 
northward, and is divided into several mouths, which discharj^e their 
waters into the sea and into the lagoon of Greyiown. The delta 
consists of the light volcanic sand carried into the San Juan by its 
southern tributaries. This silt has almost lotatty destruyed the 
harbor of Crc)town by closing up the old entrance and tilling a 
great part of the harbor. The silt is being carried into it by the 
Lower S.an Juan and the current. Therefore ii is proposed to cut 
ofl the Lower San Juan, to send all the w-ater throuffh the Colorado 
into the sea. and to build a jetty for keeping the silt out of the 
harbor, which will be improvetl 1^ dredging. 

When the project of a canal through Nicaragua was first dis- 
cussed, several routes from the lake to the Tacifit Ocean were pro- 



posed. The one advocated hy N'.tpoleon ran from the lake through 
the Rio Tipiiapa to Lake Managua, and continued to the port of 
Realcjo. This route, as well as those to Salinas Bay amd San 
Juan del Sur, was found impracticable, and Briiu at the mouth of 
the Rio Grande was chosen as terminus. The upper Rio (irarKle 
offers several di^culties on account of the freshets of the river and 
the narrowness of its vallej-. This induced Commander Lull to 
select the Rio del Mediif route, though it re<|Utres deeper cuttings, 
a.-; it avoiilK the upper part of the Kio Grande, while Menocal favors 
the Rio Lajas route. 

The route propascd by Mr. Menocal extends from the harbor of 
San Juan del Norte, or Greytown, on the Cartbbean Sea. to the 
port of Brilo, on the Pacific, a total distance ol 169.8 mklcs. of 
which 40.3 miles arc canal in cxcavalian. and 119.5 tnilcs open 
navigation through Lake Nicaragua, the river San Juan, aitd the 
basin of the river San Francisco, a tribut.ir)' of the San Juan, Lak« 
Nicaragua, some 90 miles long by about 40 miles wide, the sur- 
face of which is no feet aba\% sea-level, has been taken as the 
stunmit-kv«l of the canal. Leaving the harbor of Briio. the cutal 
follows the valley of the Kio Grande with a gradual inclination of 
about 13 feel to the mile, ascending by means of four locks. 36 to 
S9 feet lift, to the summit-level extending S.5 miles west of the 
lake. From that point the canal extends cvMerly. and. cutting' 
across the divide with a maximum depth of 414 feet ahuve the 
surface of the water, reaches the lake 17.17 miles from the Pacific 
terminus. The summit of the divide cut through by the canal. 
I $1.4 feel above sea-level, is much the lowest depression across the 
American isthmus. 

The lake navigation extends from Ihc mouth of the river Lajas 
to Fort San Carlos at the head of the river San Juan: through that 
distance not less than 38 feet of water can be carried to within 
3400 feet of the west shore, and eight miles of Fori San Carlos. 
For the former di^itance. dredging and rock excavation are ncces- 
saT>'; and in the latter, dredging in muiI to an average depth of 
3-5 feet, lo extend deep water from shore to shore. Other parts of 
Ihc lake arc vtry deep. 

The canal then follows the river San Juan for a distance of 
64 miles from the lake to Oclioa. just below the confluence of the 
river San Carios {v. map). Here a dam is projwscd, 1.J55 feci long 
and Ji feet high, which will baci: llir water of the nver the entire 
distance to the lake, mainlaining the surface of the latter at the 
proposed level nt 110 feet. The upper part of the river thtts 
deepened and widened will )>e convened into an extension of the 
lake, at no place less than 1.000 feet wide, and, with the exceptioo 
of the first 28 miles from the lake, Ihc depth gradually increases 
from 18 to 130 feel. Within those 28 miles, dredging and rock 
excavation to an average depth of 4 feet will be needed lor a dis- 
tance of 14 miles. The dam is located between rock abutments, 
and is pro|>oscd to be buili of concrete resting on rock found;iiion» 
JO feet below the present water-level. 

Just above the dam, a break between the hills confining the 
river on the north, affords a desirable basin at the enirarjce of the 
canal, which here leaves the nver. After running a distance of .61 
miles through the basin, it cuts across i. broken country for a dis- 
tance of I.S2 miles, and enters ihc vallc>- of the creek San Francisco. 
This creek runs nearly parallel to the San Juan, from which it is 
separated by a range of hills, to a point about 9 miles from the 
dam. then, receiving a tributary from tiic nonh-cast, turns 
abruptly to the south and empties into the San Juan. Its 
vaJicy forms an irregular, flattened Y, with its fool retting 
on the San Juan, one ;irin extending westerly to within a 
short distance of the dam at Ochoa. the other easterly in 
the direction of Greyiown. Across the stem of this Y will be built 
an emltankmcnt 6.500 tcct long on the crest, with a mrwimum 
depth uf ;i feci. This embankment will retain the waters of the 
San Francisco, forming an anilici.-il lake of 30 to 50 feet depth, at 
the level ol the river above the dam, or an extension of thesunintil- 
level. The ouitlnes of this lake and the increase in width of the 
San Ju.tn. after its waters are dammed up at Ochoa. are shown in 
our map according to information kindly furnished by Mr, Menocal. 
The extent of country which will be iniundatcd by the San Carlo* 
cannot be defined, as the valley has not been surveyed. As it« 
character, however, is similar to thai of the San Juan, the strip of 
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land will probably be very narrow. The necessary tand will be 
grantcil by CoMa Kic:^ to the auociaiion. Tht canal route follows this 
deep basin to the western slope of the dividing ridge between the 
creek San Francisco and ihe river San Juatiillo. ia.^5 miles from 
the dam, and 19.48 from Greytown. Beginning at Ihe eastern oc- 
iremity oi this basin, the canal cuts (lirough (he dividing ridge, (be 
summit of which is 780 feet above se»-lrt«l. and in a distance of 
14,300 (e*t, in which the average dc|»rh of (he cutting is 119 feet 
above the wairr in the caniil. ntiiko ihe caMern slo|>c of llie 
divide. This point is on the eastern terminus of the suinin it -level 
extending from the upper lock on the Pacific slope, a distance of 
t44.S milca. Here it is proposed to carve in Ihe solid rock. «t Uic 
end of the deep cut rcicrred to, il»c upper lock of the eastern branch. 
and drop the level of the canal 53 feet. The ground thence (le- 
.\cends gradually to Ibc nut lock, .87 miles below, where anolhcr 
drop of zj feel takes |)bice ; and ibc canal for a distance of about 
three miles is cut ihrtnigh a broad, slighily inclined valley 10 the 
thirti and tast lock. Thb lock lowers the citnal to the level of the 
sea. and from here it takes a diieci course through the alluvial 
plains of the Sari Juanillo to the harltor of San Juan del Norfe. or 
(Jrcjtown. a distance of 11.;; milcit ; from the last lock to Grey- 
town on the cast, and lo Uiiio on the west side, the canal is cn- 
largetl, formint; extensions of the harbors, where vessels can pass 
each other without detention, .^mjile provision has been made to 
prolcci the canal from surface drainage. Two basins are proposed 
at each lock where vessels can wjji or pass each other without 
delay. The canal is proposed lo be $0 feet wide ai the bottom in 
deep cuts, and izo feet in the Icrmijial cuts and other enlarged sec- 
tions ; the width at the surface of the water being 80 feci in deep 
rock cuts, and 184, 3^8, and 343 feel at other points. The locks are 
estimated 650 feet long between mitre sills and 6; feet width of 
chamber. The estimated time of transit from sea to sea. on ihc 
basts of a speed of ; miles per hour in the canal proper, 8 to 10 
miles per hour in Ihc river and lake, and 4J minutes' delenlion at 
each of the seven locks, is 30 hours. Allowing but one I'cssel to 
each lockage. 3a vessels in one day. or ii,6So in one year, can be 
passed ihrougb the canal, breakwaters and dredging will be re- 
quired at ihe harbors of Brito and Grcytown to secure a free 
entrance. 

It is estimated thai the canal and its accessories cati be com> 
pletcd in six yeitrt; and its cost, including >5 |>cr cent fur contin- 
gencies, is put down at $64,043,697. The estimates are the result 
of an actual instrumental location of Ihe entire line, and the surveys 
have been conducted with great care, and sufficienlty in detail to 
insure a close estimate of cokl 

The characteristic features of this location as compared lo that 
of 1871-73 arc the great extension of the summit-level easi^vard, 
which pniclically eKtrndx Lake NiiM.ragua to the divide hetwecn 
the San Fnincisco basin and the San Juanillo, by the high' dam at 
Ochoia.andiheembankmcnLncarthcconHuenccof thcSan Francisco 
And San Juan, and the difference of the loc^itioii of the U|>[ier part 
of the wcMctn division. Commander Lull rei;ommrndcd the Rio 
<lel Medio route, though it required cuttings of 134 feet, on account 
of better natural surface drainage, which is of the greatest impor- 
lanct for the stability of the work in a country with heavy r.iinfalls. 
On that line no vfiter-coursc of considerable size would be taken in 
the canal, and, as its watershed is quite small, no fears were enter- 
tained of damages Iroin freshets. On the Kio I.ajas route the Kio 
Grande, a mountain stream of extensive and rapidly inclined water- 
shed an<l precipitous channel, with a in;iximuni flow of about 10,- 
000 cubic feet per second, had ro be pasricd. This diftrculiy h;is been 
ovcrconic by Mcnocal by diverting it into the )uan DaviU, a iKbu- 
tary of (he Kio Lajas. 

Dr. Polakowsky (FtUrmanM'i MHIeilungtH. 1887, ji. 138) raiws 
several objections against thi^ project, which, however, are not well 
founded. He says that it will be necessary lo retain the present 
level of the San Carlos, as it would flood extensive parts of Cosu 
Kiea. Thi«, however, cannot be true, as Its course is very rapid, 
and as the lower part of its channel passes through a hilly country. 
Neither will the banks of the San Juan be Hooded to any consider- 
able extent, as may be seen from the accompanying map. The ex- 
tent of tami owned by private parlies and required for the canal is 
very trifling, and iheieforc no considerable additional cost will be 



occasioned by this item. The lands belonging to the state of Nicara- 
gua will be given to <h« aswciation without any compensation 
whatever. Besides ibc works belonging to the canal proper, the 
association is obliged by contract with the Rejiubtic of Nicaragua 
to establish a communicaiion between the part of the San Juaa not 
used lor canal purposes and the canal by means of locks suitable 
for the navigation of ships of 6 feet draught, and another canal be- 
tween L.tke Managua and the lower part of the Tipttapaof suffi- 
cient dimensions to admit the passage of vessels drawing 6 feet, and 
of I ;o feet length. The difTciiencc in level between the takes is 
33-34 feel. The river Tipitapa is shown in our map : it is fall of 
rapidsv and has a (all of 13 feet above the bridge of Ttpitapa. 
This canal will be the property of the government. 

Besides Ihc land necessary for the construction of the canal, eoiw 
siderabte land-grants are ceded to llie company. On the left bank 
of the river San Juan from the Atlantic to Castillo Vicjo it will re* 
oeive alternate lots of three miles frontage and six miles in depth : 
from Castillo to the lake, on the soutlt side of the river, lots two 
miles tranugc and two miles <k:|ilh ; all along the south shore of 
the lake to Ihe inouih of the Kio l.ajas, lots of one mile square ; on 
the northem bank of Uic Rio San Juan above Caslillo. lots of tl>r«e 
miles frontage and four miles in depth ; and. continuing on il>c cast 
shore of Ihe lake as far as Uie river Tule. lots of two miles froni.ige 
on Ihc lake and two miles depth .ire ceded to the company. F"ur- 
thermorc, it will receive forty lots of the existing public lands, each 
four miles frontage by five miles deep. 

Ihough Mcnocal s plan it the result of freqtienl and thorough in- 
vestigations, it is not considered a final, but the Canal Aasocialion 
intends (o have the rtiutcs.andpanrcularly the divides, resurveyed in 
the coming winter. Operations will be taken up in the presenl 
Rionlh. So far the geological features o( the countr>' traverwd by 
Ihe canal are still insutficicntly known, and to these particular at< 
lention will be paid. From the specimens collected by Lull's and 
Menocal's capcdiiions. it appears that metamorphic rocks lotm th« 
toundaiion of the castcni pan of the country. Overlying these, vol- 
canic lavas, such as very compact basalts, andesttes. and rhyotiiev. 
were found. Borings will be made in all the localities where cuts 
are pro)>osed. Particular attention will be paid to the eastern 
divide, as it to considered desirable to avoid ihe cutting of 1 19 feel 
above the water of the canal, if possible. The results of these sur- 
veys and borings will be laid before the leading engineers of North 
America and Europe, and not until then the final route will be 
adapted. It is hoped that thus unforeseen difficulties will be 
avoided. 

'f'he climate of Nicaragua i« an important consideration, particu- 
larly while the canal is being constructed. The wesiem part is un- 
doubtedly healthy, while miliaria prevails in the swampy delta of 
the .San Juan. The follouing dcKription of the climate by Voo 
Franiius will be of inlereiU 

In the Ttorth-ciistcm part of Cenlral America the north-castcrly 
trade-winds are the rainy winds from Novemlier until February. 
They lose their humidity on the eastern sloped ihe mouniains. and 
reach the south-west side as dry winds. Particularly from Novem- 
ber lo January the trade-winds bring rain on the north-cast side, 
in February and March rain is scarce, and in April there is none 
whatever. In the beginning the rain b even carried across the 
mountains to the south-western slope, where it extends a conMdcr- 
able distance down the valleys. Particularly in the saddles of the 
mountain ranges the rain extends south-westward. In November 
and December the rainy sfwlls sometimes last for two or three 
weeks. They air called ' Navidades.' At the same season, when in 
October and November the north-casleriy trade-winds make their 
fini appearance and bring the first rain on the nonh-cast side, the 
rainy season is at an end on the souih-wesi side. The sky is 
clearing up, and the trade-winds begin to blow, at first squaliy, 
later on as a strong breeze. There arc no thunder-storms during 
this season, which is called ' Verano," The mountains are seen 
through a blue haie, while the air is very transparent and clear 
during the rainy season. The short period of calm weather croues 
Central America iwice, — first in March following the receding trade- 
winds, .ind then in October. The trade-winds reach the northern 
parts of Central America about the end of Scplcrabcr. In the be- 
ginning of October they begin to blow in Gualcjnala, about the end 
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of October in Nicaragua, and in the beginning of Km'cnnbcr in 
Cotta Rica and Panama. InGuatrmala thrj* blow from the nii<1clle 
of October until the end of April, in CosU Rica from the beginning 
of Novemtirr until ihe cnti of March. At the end of ihia scaMn, 
CAlmi prevail for two or three weeks; then the soiilh-westcily 
monsoon sets in. and tropical thunder-storms with heavy rains occur 
every day. This period b^ins in PnmuniL xnA Coai& Rica in AphI, 
in Nicaragua in Nlay, and in GualemaU in June. 

It is difficult to estimate the traffic ih.it would malie use of a 
c^nal ihroii^li the Ami.-nc:in isthmus, ils it» opcninf; would result in 
a compleie revolution ol in«de. The route thnjugti [lie Suei Canal 
is taken by about two-thirds of the ships plying between EuTO[}e 
and Asia. According to C. K^ert the whole iratiii: of £uro|)c 
with India. East Asia, and Australia, in 1883. [quired 5.707 sht[)s 
ol 7.773.658 tonnage. 

From May 1, 1882. to April yi, 1883, 3,i54&te9uiiships, of4.889,- 
9aS ton), and from May 1, 1883. to April 30. i$&4. 3.407 »tcain- 
ships, of 5.585.504 tnns, passed through the ranal. Therefore it 
will be safe to su|>puse Ihsl in the beginning about two-thirds of 
the whole Itaflic which iTti{;ht avail iciicif of the .Amcricnn canal 
would make use of it. It may he that the ligurr: will lie a little 
lowcr.as some scjinien will object to the locks of the canal, but this 
objection will readily be overcome. According to siatemeni<i fur- 
nished l>y the Bureau of Statistics, the nutnher .ind conn.'ige ol ves- 
sels that coidd uM a canal through Central America, amounted, 
in 1879, to 2.647 vessels. a( 2.671,886 tons; in 1885. to 4.139 ves- 
sels, of 4.252.434 tons. From data furni.>ih«d by the Sialistlcjl 
Bureau of Hamburg, the uine xr.\if\c .imounied, in (883, to 2404 
vessels, of 3,337,346 tons. In these compilations the figures [or 
the trade between the United States and foreign ports fairly agree, 
as the following table will show. The first line refers to vessels 
entered at and cleared from Altanlic coast ports ol the United 
Stflles in trade with foreign countries west of Ca|>c Horn ; the 
second. 10 vessels entered at and cleared Iroin Pacilic coast ports of 
the L'mtcd States in trade with foreijfn countries ca*t of Cape Horn. 
The fir.st and third columivs arc according to the Bureau of Statis- 
tics of the Treasury Department; the second, from the Hamburg 
Bureau of Stati^lica. 
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The ligiines showing the trade between Etiropean ports and for- 
eign countries other than the United States, and using the route 
around C&pc Horn, do not agree as well : — 
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In the figures compiled from the dam of ihe Hamburg Bureau 
the imlTic lieiween the Pacific and Atlantic ports of North America 
is not included; but there can he no doubt that this trade will 
rapidly develop after the opening of the canal, and that il will form 
one of the most Important items of income of ihc ean.il. The 
United Stales Bureau of Statistics states that ves.tds of 4.252434 
tons might have passed the cnnal in 1885. If ihc increase should 
continue at the same rate, 6,506.314 tuns might use Ihc canal when 
Opened, on Jan. I, 1893. The Suei Canal route is used by two- 
thirds of the whole truflic ; but it must be con:%idcred, that, on ac- 
count of the winds of the Red Sea. sailing-ships cannot make use 
of the canal, while r)n the coast nf Nicaragua the winds are more 
lavorabie. But, even if we suppose that from 70 to 80 per cent of 
tbc whole traffic will lake this route, the income will be very con* 
siderable. Taking 70 per cent of the whole probable traflic of 
1893 pawing the caival, not less than about 4,700.000 tons would 



take this route. But to this must be added the trade between the- 
inierioT of the United States and eastern Asia, the greater part of 
which takes now the route of San Francisco, and part o( the trsns- 
ountinental trade ; therefore it is probable that the figure is too low 
rather than too high. 

The figures given above jhow that the tonnage of the vessels which 
will use this r^mal averages about i.cod Ions. Therefore the traffic 
would amount to about 3.500 vessels annually. The average ton- 
n.igc, however, will rapidly increase after the canal ii once open lo^ 
navigation, as was the case with vessels passing ihc Suei CiuiaL 
The average tonnage of vessels passing that canal is givsn here : — 
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This increase is due to the increase in the number of large 
steamers trading between Europe and Asia. The same will be 
the case alter Ihc opening of the Central American Canal. Though 
the iiavig:tiion of the neightK>ring Rca« by sailing*ves$e1s is not so 
difticuli as that ol the Red Sea. steamers will more and more 
nioaopoUec the Iradc. 

It ts liardly possible to say which country will be most bcncfiictl 
by the 0|>enitig of a c;m;d thnimgh Cet1ir.1l America. For the 
United States it is of the greatest itnportance, as it will open a new 
and important route from t^he Atlantic to ihe Pacilic ports, as wdl 
as to the west coast of South America and to the islands and west 
shore of the I'acific Ocean. Dk. Franz BOAS. 
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SEARCH FOR GEMS AND PRECIOUS STONES. 

The insatiate desire for omamenls and articles lo decot^e the 
person, and hence the race for the ac(]uisition of wealth, gives em- 
ployment to llii>us^iids of persons in different parts of the world, 
who arc kept busily engaged in sir.irrhing for gems atid precious 
stones; and in this aspect Prof. P. L. Simmonds considers it in a 
recent rtximher ot ihe /ffurmi/ a/ /At Swrr/y 0/ i4r4t. It is BOnie- 
whai difKcult to know where ilic line of demarcation as to ' gems 
and precious stones' is to be drawn, and what properly come 
within this caiegor>-: for tastes differ materially, and fashions 
change from time to time. About one or two. however, there can 
be no doubt as In cla\si1icaliun. Diamonds and pearls liave al- 
ways been highly esteemed and appreciated, and the demand (or 
these is uiiivers.il. But there are some stones and substances that 
have value chielly hi special localities : such, for instance, aa jade 
among the Chinese and P.ictlic Islanders, from its hardness and 
rarity ; amber among the Chinese. Turks, and Russians ; and coral 
among. the East Indi.ms. Chinese, and Africans. The African race 
appreciate the artitictal Venetian be.ids above any valuable gem, 
because they have long been familiar to them, and arc the fashion. 

Precious stones have been priied in all ages for their portability, 
and high intrinsic value in a small compass, in Christopher Mar- 
lowe's celebrated pUy, 'The Rich Jew of Malta,' the merchanl is 
represcnicd as having before him 

" lla(*or lien' oiult, «ipphitn. ainclbyiila; 
jAcinthi. turd Iflpai. finw Gmn imrTskli, 
BvAul«.iU4 rubin. i^AiVlirtf <liAra4nd«. 
And kctil irtn cDMir Himet of lo inii |Wke, 
Ai one ol ihen, ir.dill«mill]r nted. 
And of ' CJTHl ti ihit ,|niiliay. 
lily M(ve. in peril al ealimlty. 
To ranwiRi t"M kiofi (mm caplivitj. 
Thi* ■> ihc wMO >hen!i> conibu my w««Itli !" 

A glance over the various regions of the globe will show its 
oC all races, in large companies, delving in the ground or diving in 
the sea for this commercial wealth. Indeed, scarcely a sea or a 
nver hut has its fleet of boats at certain seasons laden «ilh men 
eagerly searching for pearls, although it is chiefly in the tropics that 
these boats congregate, Il may prove interesting lo gather a few 
fads connected wiih this important quest, t.iking the searchers on 
laud first, and then investigating the rich produce gathered from 
the sea. 

In the Indian Empire there is a great commerce carried on in 
gems and predous stones, although no reliable data are available. 
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icyar«&opMTabl«.aiKl there ia noabsolm* necessity for records 
[ kept. The IndiAii ti»de-relum» ol tlie last ihree years Rirc 
raluc o( the imjions at an average ol ^^200.000. A large trade 
rrictl on in Ihem lo Sewisian, Kashmir, l.adakh, Thibet. Ne- 
, Sikkim, Upper Burma, Siam, And Karcnnc«. There it no 
It that ihroujjh private sources four or five times the reputed 
!» are brought in, and also exported each year to Europe, 
lere are in India three extensive tracts, widely separated from 
another, in which the diamond has been sought for. The name 
olcond.i. originally applietl to a capital town (now a deserted 
in the neighborhood of Hyderabad), seems to have been used 
.whole kingdom: but the town itself is many miles distant 
I ihe nearest diamond-mines, .ind it was only the mart where 
iKCJous stones were hought and sold. The second Rreat liact 
pies an immense area between Ihe Mah;mu<la and the Godav- 
^tveis; and the third great tract is utuatcd in Bundelcund, 

<h« capital of which — Punnah — some of the mines are found, 
those (.-ontent with a slowly paying occupation, and a hard life 
Iving dose supervision of the worker*, diamond^miiiini; will 

provided such persons possess capital suOicienl to last them a 
j-cars. The diamonds now are usually brought from I'artcal, 
; to the southern portion of the Nii:am'sdofntntons, Thcdccp- 
lits are not more than twelve (eet. The matrix of the diamond 
,o$e localities is a conglomerate sandstone. The appliance* of 
crn machinery for uicav.iiiun, etc directed by men ol science. 

possjbty bring to light gems that have not been discovered by 
■ude native processes of seamh. 

would be curious 10 ascertain the yield of diamonds in the 
, from those mines in the last three hundred and fifty years. 
of Braiil in the Lost one hundred and lifty years since the dis- 
ry there ; but no such data arc obtainable, nor indeed can any 
bit estimate be formed of the value of the diamonds owned in 
rent CDunirics. In the Untied Slates, diamonds to the value of 
00,000 were i[i)porled in 1SS6. Two million and a half carats 
iamonds are cut yearly in Amsterdam. Prcciou* Miines being 
of duty in the chief European countries no records are oblain- 
, The Braziliiin mines are Kiid to yield about _^8oo,ooo of dia- 
ds. and India, Uomco. and Australia, /loo.ooo; but these 
1 are insigniAcant now. in comparison with the South African 
I oC about j£4.ooo,ooo yearly. 

lie only Indian mines now worked for diamonds are the 
hem ones in Bundelcund. The produce, between ^40,000 and 
000. is sold locally, and only about too carats arc sent to Eu- 
. Diamonds have been found in Sumatra and Celebes, but 
leo alone now produces a regular supply, sending, it is com- 
d, about 3,000 carats annually into the European market. The 
ivery of Cape diamonds has reduced the Ilraxilian mining to a 
mum of about 14.000 carats. And here it may be desirable to 
ain what this f-inciful diamond weight U. The diamond ^ain 
|ual lo about fout-liflhs of a troy grain, hence four diamond 
us are equal to one carat, or 3.174 troy grains. But, as half the 
;h stone has to be cut away in polishin;!:, lo estimate the value 
rough diamond we must ascertain its weight in carats, double 

weight, and multiply the Wjuare of this product by j£2, which 

be taken, as Ihe average price of rough diamonds that arc 
th cutting;, formcily. indeed, the price ol diamonds was as 
K|uarc nf their weight ; but ihts rule no longer holds good, as 
■ value mainly depends upon quality. 

rom the four principal mines in Griqu.'dand (which all lie within 
cle with a diameter of ihrcc miles), calculating the amount of 
londiferouii ground removed, and the known average yield per 

in each, it is found that not less than 33,000,000 carats of dia* 
ids (or more than 6i tons weight) must have been L-siractcd 
e Ihe tir«i distovery : realizing, in round numbers. ^401000.000 
ling. 

he yield of diamonds from the Kimberlcy mine alone, from the 
ling in 1871 to the end of 1885, is staled to have cscccdcd 17,- 
000 caraLi, equal to 3} tons weight of precious stones, in value 

It ;^,000.000. 

o obtain this, as many thousand tons of reef and ground have 
4o be excavated. The mine is 450 feet deep, and the cubical 
:cf>ts of this huge canity measures about 9,000,000 cubic yards, 
r thousand Kaffirs arc employed at this mine, and more than 



30,000 natives of Africa arrive yearly at the mine« in search of 
work; so that the employment of native labor and the development 
of native trade arc incidental henctiis conferred on South Africa by 
the discovery of the diamond-fields. 

The Dutch Govemmcnl are the owners of the diamond-mines in 
Borneo, which are situated in ihc district of Landak. in the terri- 
tory of Ponleyanak: they are worked by Uyaks and Malays, bat 
with far superior skill hy Ihe Chinese. The gems are found in a 
yellow-colored gravel, at depths ranging to 60 feet. Advances are 
made to the miners, who arc bound to deliver all stones at JO i>er 
cent below their market-value. 

Diamond-mining in New South Wales is likely lo become of 
much importance, and the colonists are sanguine of being able to 
compete with South Africa in this trade. Twelve thousand dia- 
monds have been obtained up lo the |>re3ent time, chiefly (roii» the 
tertiary gravels and recent drifts in the Bingera, Invcrell. and Chit- 
tagong districts. The largest diamond yet found weighed 16,3 
grainis. or about Sl carats. The)' arc of good color and quality. 
Companies with large capital are forming to buy up at\d work the 
extensive diamond-fields in Bingcra. Other gem stones found in 
that colony arc garnets, the common emerald (green beryl). Ori- 
ental ctncnild (giccn sapphire), royal blue sapphire, white and pale- 
blue topaz, and agates. 

The ruby-mines of Burma, when scientifically worked, arc des- 
tined (o yield a vastly increased quantity of this precious stone. 
There has been lately a sharp competition for Ihe lease of these 
mines from the British Govemmeni, and it is belie\'ed that Messrs. 
Slrectcr have secured the right for £^oao. h is creditable to 
England that they have such enterprising firrnsofjeweilers.seeking 
the produce at the veiy sources of production, as is evidenced by 
their explorations in South Africa, their employment of fleets of 
boats and divers for pearl •ftiihing round the Australian shores, and 
competition against Indian and Cnnlinenl.tl firms for the Burma 
ritby-mincs. Rubies arc ol various reds, and the red sapphire or 
Orienlal ruby is next in value to the diamond. 

It has been well observed that digging for gems, like all gam* 
hiing speculations. Is but too attractive, snd great numbers of ihc 
rural population in Ceylon and elsewhere neglect the safer pursuits 
of agriculture for ihe specubiire profits of the gem-pits. 

Ceylon has always had a reputation for its richness in precious 
stones. Inferior kinds, such as the moonstone and the garnet, arc 
found in the beds of streams about Kandy, Newara EleyxBadulla. 
and some of the small rivers of the south ; but the more precious 
stones, such as the ruby, the blue sapphire, the Orienlal topit of 
various yellows, the Alexandrite, and the cat's eye. must be sought 
within a radius of thirty or forty miles from Ratnapura. the city of 
gems. 

The Ceylon ruby ts more frequently of a rich rose color, having 
considerably more ligbt and life than its Pegu rival, and is pre- 
ferred by many Orientals to the pigcoti-bbxid ruby, whicli, although 
the more costly stone, b invariably less btilttant than the Ceylon 
one. 

The search for gem stones is carried on in the most primitive 
manner in Ceylon. The soil supposed to be rich in precious »tones 
is rented for an annual sum from the government. Coolies are set 
10 work to dig the earth, which is Iicaped up on one sidci and then 
washed through a trough with variously siicc! [perforated zinc stops, 
which retain all stones, according 10 thHr sizes. These are placed 
on a table or flat surface, and the gems arc easily distinguished and 
picked out. The pruporiion of gems capable of being cut and 
really marketable is not more than 1 per cent. 

Of the siliceous gems, the amethyst, of a purplish violet hue, 
is ihe most valuable. The best amethysts arc brought from Cam- 
bay in India, and from Siberia, Ceylon, and Persia, where they are 
found both lining the cavities of geodes and in rolled masses. The 
chief supply of the blue turquoise a drawn fruni the peninsula of 
Sinai, the great mining district of the ancient Eg)'ptians. 

Among the Moors, rubies and emeralds, generally uncul. are 
worn set in finger-rings and huge car-rings, and necklaces oi 
amber and coral are also prim). The Moors consi<lcr that the 
risk of fraud by imitation is lessened by noi having precious stones 
submitted to the art ol the lapidary, This taste for keeping gems 
in the rougti also prevaib among many of the Indian princes. 



186 



SCIENCR 



[VoL. X. No. 245 



In 1879. thousands at British subjects from Bunna passed 
through B.mffkok on their way to the sapphire-mines of Siam. The 
unhealthy condition of (he place proved fatal to numbers, and, 
although many iciiliiccl great prolits, the rush aoon ahiUed. No 
royalty wa^ charged on the gems found, but a ik>II>Ux of six shil* 
lings was lo'icd at the mines. A sapphire wcij^ing 370 carats in 
Uic roueh, and 1 1 1 when cut, was llie largcM knuwn to have l>ccn 
found. The ruhy. onyx, and jade are also faun<l in ihit dUlrict. 
but the (juality of none of these is such as to make them very 
valuable. 

Year by year gjtai chan);» occur in the inirinsic value of 
precious stones from frequent picnlilul discoveries. The great (iml 
of sapphires in Kashmir and Siam reduced their value some 50 
per cent. The discovery- of Urge de|»sit9 of amclhyMs in ihe in- 
tericM- of Brazil caused 7,000 diamond-washers to abandon tlidr 
usual calling and Hock to the neighborhood of the city of Cacli, but 
the prices dropped so rapidly that the shipments made did not pay. 
The diamond market has not been materially affected by any great 
fall In price from the enormous produ<:tion in Souith Africa. 

Art has much to do with ihc nianufaciiirc of gem sioncs. Chal- 
cedony, when stained by metalltc unides, rites to the dignity of a 
gem stone, as sard, camelian. chrysophrasc, when uniformly timed 
brown, ydiow. or green : as agate; onyx, sardonyx, when the colors 
lie in bands orslrau. The dull or lalott colors are developed by 
heat or roasting. Black onyx, thai is. black stones crossed by 
bands of pure while, are always artificial. 

The precious opal was formerly in high repute, but has gone out 
of fashion from being considered unlucky, — ' misfortune's stone,' — 
and yet nutiiing can be more bcauiiful than the opals ui Mungary 
and Qiiccntland. The line collection of the latter was much ad- 
mired ai the recent Colonial Exhibition. The area in which opals 
arc met witl^ in Queensland is large, but only in one or two locali- 
ties arc opals of any value obtained. They arc remarkable (or iheir 
brilliancy and variety of color, rivalling in that respect those of 
Hungary. The ultramarine blue color so finely shown in the 
Queensland specimens is rare even in Hungary. Tlicy arc obtained 
of considerable siic, and arc of good value. Of other getns. there 
have been found in Queensland, diamuads. rubies, sapphires, 
topates, etc.. in the tin-bearing drift of Slanlhorpe. Agates which 
ore also employed as burnishers, are tnet with in large quantities 
in the Agate Creek, Etheridge gold-field. There they can be pro- 
cured in all colors and sices by the hundredweight. 

In the opal-mines of Dubrcck. Hungary, about two miles of gal- 
leries are worked under government supervision, yielding a revenue 
of j^i.aoo. The opal-bearing rock is not disposed in vein or bcil 
form : on the contrary, the precious stone i.s found in tiesis. or 
pockets, and it not unfre<|uently h.ippens th.-it a contidcrable dis- 
tance may be passed in the workings without showing a sign nl an 
opal. 

Like some of their mare civilized brethren, the Maoriet of New 
Zealand arc passionately fond of adorning their persons with trin- 
kets and other ornaments, especially of jade. Ai the present day 
many of the decorations formerly used have been disirontinued. 
Car-ornatnenti arc still in general use : they are worn by both 
sexes, and are of great variety. Those of greenstone, or nephrite, arc 
the most highly prized. The amulet, or neck ornament, Is generally 
of greenstone, carved into the resemblance ol a human iigurc. The 
image is net unlike a t-Iindu idol, having an enormous face an<l 
badly shaped legs of disproportionate size. The ear pendants of 
pvenstone vary in fonn : some are narrow pieces, from 3 to 5 
irtches in length, and others are round, thin, and flat The color 
ol jade varies from almost white to a dark green, but the lighter 
shades of green are the most highly priced. It is hunted for in the 
fissures of the precipices and in tlie streams of Ctunese Tanary. 
Much ol it is found in the rivers there by dix-crs. These men work 
by moonlight, under an escort of soldiers, super\iscd by govern- 
ment ofTiccrs appointol (or the purpose, and by whom each piece. 
as found, is assayed and valued. The imperial jade is of a bril- 
liant green, approaching the emerald in color. 

There are jade-quturies in Burma, situated in the Mojaung dis- 
trict, at the head waters of the Churdwen, about 90 miles from 
Bhamo. The}' are leased to two companies for /fi,ooo, and the 
trade is entirely in tlie hands of the Chinese. 



The impons of jade Into India arc 10 the value of ;^3o.ooo to 
£40,000. In India jade vasea are often omamenlcd with jewels, 
or carved and wrought »0 as to form dcgant de>-i<es. The old 
Delhi work in cut and gcm-tncrusted jade is priceless. The 
Chinese had cut jade for .iges, but never ornamented it except by 
sculpture: but, when it was inlroduced into India, the natire 
jewellers, with their ijuick eye for color, at once saw what a per- 
fect ground it afforded for mounting precious stones, and they 
were the first to incrust ihera on jade. The Indian Museum at 
South Kensington possesses the choicest and grandest specimens 
of this wurk Icnown, of ihe be»t Mogol period (Sir G. ^rdwood 
on 'The industrial Arts ol India';. 

Blocks of green stone, axes, incres, ctianns, anil other articles of 
jade, were shown in the New Zeal.iiid Court of the late Colonial Ex- 
hibition, evidencing the patient skill of the Maoris in working this 
hard materi.-i), second in ihis respect to the diamond, although 
ncvcrthctcss somewhat fragile. 

Passing now from land lo sea, we stiall finti the busy search Xft 
actively carried on. In the coral-tishirTy ol the Mediterranean 
nearly 600 boats arc employed, manned by about 6,000 men. the num- 
ber to a boat varying from 6 to 12 hands. They are sent out from 
Torra del Greco. Leghorn, Liguria, Sardinia, and the Algerian 
ports, It is a curious sight to see a fleet ol these boats, ranging 
in tire from 3 lo 14 tons, employed on the banks with their wooden 
windlass amidships, hauling up what is termed the 'engine,' a kind 
o( cross-shaped dredge for tearing off the branches of coral from 
the racks. About 400,000 pounds of rough coral arc brought in 
annually to Italy; and the shaping and working of this into the 
varied forms it assuctKS for commercial purposes, gives employ- 
ment lo hundreds in ihc chief citie-S. The value of the coral 
shipped from Europe used to reach about £600.000 annually ; but 
wiih the change of fashion this has declined considerably. Not 
long ago there was quite a rage for the pale llesh-colorcd coral 
(or jewelry. Coral ornamenix may again come into fa^ion, even if 
(hey do not fetch the high prices at which Ihcy were lorinerly sold. 
Coral has the hardness and brilliancy of agate: it i>olishes like 
gems, and shines like garnet, with the lint of the ruby. lA 
KuSgia, northern Africa, and India, coral is still mucli in demand. 
The imports into India last year were to the value of £20.000. 

Ambtrr was one ol the most valuable jewels ol antiqu^y. It 
was endowed with manifold sympathetic effects as a talisman 
against rheumatism, toothache, and other compUints. The Turks 
siill believe it to be an infidlilile guard against the injurious eifccts 
of nicotine : hence its extensive use for the mouthpieices of pipes. 
Amber is esteemed for ornaments by many. The cloudy, or milk- 
white, and the opaque Icmon-colorcil, are the varieties most valued 
by connoisseurs. The imporu to this counir\' arc 10 the value of 
about £},o!X} lo £4.000. bui it b largely shipped also to Austria, 
France, Turkey, and the Eastern nations. In a. principally ob- 
tained on the Prussian coast of the Baltic, from Dannie to Memel. 
At one establishment near Mcmcl dredging is carried on day and 
night by ■ shifts' of men. 400 being so engaged. At another, ia 
Konigsbcrg, J.350 persons and nineteen steam-engines are em- 
ployed. The pit» are 30D feet deep, and loo carts arc employed 
on the works. In other localities divers arc employed, two to each 
boal, with submarine clothing and air-pumps. 

The fishing for pearls and muther-of-pcnri shells is carried on la 
very many quariert : in Lower California, the coasts of Mexico, the 
B.iy of Panama ; in (he Red Sea. the Persian Gulf. Ceylon, Borneo. 
New Cuine.i. the S00I00 Isles. Fiji, the Society and other of the 
Pacific Isl.tnds, and on the east and west coasts of Australia. The 
pearl-fisheries on ihe coasts of Central America furnish alMUl 
£100.000 worth of pearls, and employ about 1,000 divers. Our im- 
ports of pearls average in value about £100,000: France receives 
about the ume. The marketable value of pearls is much higher 
in Asiatic countries than elsewhere: hence the best are sent to 
Bombay, where fancy prices arc often gi^en for good pearls. 

At the Balircin lishery in the Persian Gulf, many hundred boats 
are employed, manned by from eight to twenty men, and the value 
of die pearls obtained b slated lo aver.age £1.000 yearly, but this 
amount of course varies. The larger and more valuable pearb are 
believed to be sold secretly. The men receive iwo-thiids of the 
catch, after deducting cxiicnscs, and for food. etc. 
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The ][T«al p»rl<Aiihery of Ceylon is canied on at stated pcni>ds 
on the banks of the nonb-west coast of the isUnd. al (he entrance 
to the Gulf o( Manaar. As it is a govemmtrnt monopoly, grcitl tare 
is now ukfn to give rest 10 the fishciy. so as to allow the oyitcnt 
ID attain a m:iiuriiy ol nv« or six years, which uill wairant a rich 
yield o( pearls. There is a prospea of a good pearl-tishety in 
iSSS; and it is con5dcnily cKp«rIcd that as many a.> joo,ooo,ooo 
oysters will he fished, requiring every boat and c\t:fj' tliver pro- 
curable in Ceylon and southern India. The small. 1 hin shells oj 
this oyster {Avicttla futata), unlike the hea^7. true tiwiher-of- pearl 
oyster (.MtUagrina m arrant i/irra). ha« little or no comniercUl 
value, and are chiefly Immi for hme. 

\Vlirn a fishery is procUiined, (he arid sands at Arippu. on the 
north-wesJ coast, become, as it were. a« buttling town of tents, 
tilled with people of varied races and occupations, including boat- 
men (roni the Coroinandcl coast, pearl-dealers from India. Malaya, 
and China, with ilic mlcoiii pan i menu of merchants and traders of 
all classes. I'he Ce>'lon Covemiuent takes a» royally two-thirds of 
the oysters gathered, which arc sold by auction at the cIom of each 
day's lisUinK- Only a limited number of boats and dU-ens arc 
licensed to hkh. 

The tishing can be carried on only during the verycatmeil period 
of the nonh-casl monsoon. — February to April. In these months 
the wind blows off the land during (he night, and of! the sea during 
the day, which enables the large fleet of tishing-boats to re.ich the 
[ic.irl banks by daylight on each moming. returning with their 
cargoes shortly after noon. The boats, containing twenty men 
{hall divers), are divided into (wo fleets, which go out to thdrwork 
on alternate days. The price rcaliicd for the oysters varies from 
j£: Iv £7 the thousand, the value depending to a great extent on 
that of a sample of j.ooo lifted in the early part of the fishing. 
The contents of l)ic moUusk bang allowed to decay before (he 
pearls can be obtained, tlie stench xt, horrible. The aingrcgations 
n( pearl -dealers, petty traders, onicial subordinates, and laborers on 
the shores, areenonnous. 

About the bland of Borneo there is a good deal of fishing for 
pearls, which are found in a thin. Ilai. pinkish -shelled oyster, knonn 
locally as satetUp. This lives only in shallow brackish water at llic 
mouths of ri^-ers. .'lever.i] boats rendn:x-au» at the same time and 
place to frighten ihr rrocotlilcs and stiarks. Twenty or ihirly per- 
son« will be in (he water ai once, diving, splashing, laughing, and 
shouting, and bringing up three or four shells at a time: c^^ira yells 
from all hands salute a rather larger tind than usu.il. Very few of 
the pearls obtained are of any value individually : they are chiefly 
sccd-pcarls, which arc sent to China, where they arc pounded up, 
made into powder, and this is swallowed by ladies who desire to 
improve their complexion ; n( lea<;t, such is the story, l-'rom British 
North Borneo the value of the pearls exported in a year is /soo. 
Pearls of a very high price arc not infrequently to be bought at 
Sandalcar, hut the}- come principally from the islands of the Sooloo 
Archipelago. The largest ever seen there was valued at £\Sxx>. 

The formation of pearls is not limited to the bivalves : ihcy are 
produced on several univalves, especialty on the Stroniti and Tur- 
iihiei/as, but are more rare in these than in the bivalves, About Ulc 
Bidiamas group of islands and keys, the shells of the Icing, queen, 
and common conch were much sought after for sale to the cameo- 
cdlter, but the fashion for cameo jewelry has passed away. The 
comnmn conch is the ordinary pink-moulhed shell so frequently 
seen in milk«shops. It furnishes the rare pink pearls, so much 
appreciated, and these are exponcd from the Bahamas to the value 
of about /3.000 annually, Some line collections of these pink 
pearls, set and unset, went shown at the Fisheries and Colonial Ex- 
hibitions in London. 

It was once iliougbl that no other pearls than those produced by 
(he pearl oysters could obtain a rank among gems; but Home of the 
river>pcarls found In species of mussels (£.^iuim) compete closely 
with those from the MoUusca o( the ocean. These river-pearls arc 
found widely diffused in France. Saxony. Hav.iria, Bohemia, and 
Silesia, as well as in the lochs and rivers of Scotland, Ireland, and 
Wales, In China, the ri^'era of Manchuria furnish a good many. 
Delegates from the royal household look out for the best of these 
pearls there for the ladies of the imperial court. 

In many of the Scotch rivers old men. women, and children may 



be seen wading about (he shallow fords : and. when (hey discover 
a collection of mussels. thp>- thrust down long slicks split at the 
ends, and bring up the mussels wedged in the slots. In the shal- 
low watcnt of the Dee, the boatmen look down into the water with a 
tin having a glass bottom, and when shells are discovered, they are 
brought up by a land of dredge, or scoop, and frequently some fine 
ircaris are obtained. 

These pearl musscis are also found in most of the small streams 
of the Province of (jiiebec, and in the districts bordering on the 
lower Sl Lawrence. The streams ntost abounding in i>carl musacb 
are but little known; except i» Indians and backwoodsmen, who 
are ciireful in guarding the secret of where these raollusksare 
found. 

Occasionally a pany of pearl-teekers may t>e seen paddling in 
a bark canoe, and portaging through a ver^* wUd region. After 
opening several thousand iiius&rU, they will only succeed in secur- 
ing a few good (learls. These vary in color from white to dark 
bro%vn; the white arc appreciated for their rarity, and the pink on 
account of their peculiar brilliancy. In fonn they arc generally 
round or spherical, and have a hard skin vrith an iridescent or 
nacreous hue. 

It would lead to loo much detail lo pass under review the vjtrious 
pea rl-ti she lies of the Australian co.ists. the Eastern Archipelago, 
and the P^tcific Islands, where the undoihed native divers have to 
brave the attacks of xhartcs, cephalopoda and oiher dangers. They 
especially dread the stings of (he jelly-lish. which ihcy say arc 
speedy death to them. Enough h.is, however, been staled to show 
the importance of this wide .spreading industry of hunting for gems 
and piccious stones. Fine collections of these are frequently brought 
before the public to feast their ej-ea on. as at the recent Colonial 
and Indian Exhibitlona in London, and those at Amstenlain, Paris. 
and elsewhere. 

At the Mshcries Exhibition in London, a firm of Parisian jewellers 
showed, among others, a verj- choice tive-row necklace of 355 
selected Oriental pearls, weighing 3,;7o grains; a matchless and 
unique necklace and pature of Scotch |)earls : a very important 
black pearl necklace, composed of 39 pearls, weighing i,o3o grains: 
a round pearl of 96 grams, being one of the finest pearls known, 
and worth ^:o a grain ; a vrr}* important collection of Oriental 
pearls, composed of 3.34 J grains original, such as are mast prized in 
Bombay, besides black, pink, yellow, and gray fancy pearls. 



MENTAL SCIENCE. 

Recent Observations io Hypnotism. 

TK£ great attractiveness that the study of the varied and inter- 
esting phenomena ol hypnotism possesses for the Ercncli physi* 
cians has licen often noticed. Not a month passes wiihoul some 
new and often startling contrihuiion, The leaders in this move- 
ment arc eminent scientific specialists, and have been cautious 
about accepting all the strange doings of excitable subjects as per- 
fectly genuine. They appreciate ihe readinesswith which a shrewd 
patient can decei'>'e the un.^u$pccting observer, and insist upon the 
most exacting tests, arranged with a full knowledge of the sources 
of error to be eliminated. Under such a scrutiny, many allegexl 
marvels have taken on a less miraculous as)>ect,and many startling 
inlcrp relations shown to lack validity. Amongst the oldest claim- 
ants lo scieniitic recognition in this field is the statettMnt that a 
magnet has a peculiar effect upon hypnotic subjects. Sometimes 
the application of a magnet causes trembling and tingling ; again it 
is said (o produce contractions of limbs, and cause such a conirac- 
lion to pass from one side of the body lo ihe other : and so on. 
Piolcssor Dclbucuf, a successful observer in tliis tidd. has very in- 
geniously tested these claims, and made much progress towards 
showing their falsity. He exprrimenteil upmi a boy of fourteen, an 
experienced hypnotic subject susceptible to 'magnetic ' influence. 
In the preliminary trials Profeisor Dclhoeuf had a true magnet and 
a wooden magnet made to look alike, and each tittmg in a case 
alike for both magnets, iic banded the boy the case containing 
the true magnet, but noihiiig happened: as soon as the magnet 
was drawn out, he developed a violent contracture, his usual symp- 
tom. 
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Nexr, Professor Ddboeuf had ihrcc 5t«H bats mnd« exactly aUk?, 
Iwo of which were sirongly magnciijicd. and the ihirtl not. He 
i^vt the boy a real magn«<. and uked him wlieiher he felt any 
thing. After an exploring gbnce at irom thirty to forty seconds, 
the buy (clt tingling sensations, then piiin And the usual symptoms. 
Tlic iiime was done with the other hand, and he was sho^n that 
the bar was a real magnet. Professor Delboeuf then drew the 
false magnet from his pocket ixnd gave it to the boy : no cKcct fol- 
lowed, Then the third (true) magnet was given him, with the re- 
quest that he should say whether it was a niagnel or not. No con- 
traclion followed ; and from now on, the boy had no clew us to the 
true or the false magnet. Fourteen iriiib were ninde, cimsiMing 
simply in giving the boy a bar. and noting the ri-suit. In eleven of 
these trials he either exhibited the contraction when holding the 
false magnet, or failed to exhibit it when holding a true nne : thus 
showing most conclusively that all the effects w-erc Bcif-induccd. 
and suggested by his belief ihiit a ina|;nct was being Applird. The 
same was repeated with another sulijci't, with a like ic^uli. 

Profeswr DeilKieuf ximiUrfy tested the powers of the hypiio* 
secpe, which is simply a small hollow magnet to be held on the 
5ngcr, and. when thus gii'int; rise to peculiar sensations, ts claimed 
to &how that the holder is a good hypnotic subject. Three hypiio- 
scopes were made exactly alike, only two of which were magnetijierf. 
Of fifteen university students, three claimed to feel glowing sensa- 
tions from the instrument, and one of these felt it all the way up lo 
the shoulder. Strangely enough, this young man held the false 
hypnoscope, and un trial proved to be the test subject. The con- 
clusion drawn is, that the hypnoscope is useful in detecting hyp- 
notic subjects, not because of any magnetic sensibility, but because 
pcrM>ns of such a susceptible temperament as to im.iginc sensations 
from it furnish one of the chief requisites for passing into this con- 
dition. 

Dr. Voisin indorses Ihu same general iHew. He has repeated 
the noted Paris obscnaiions, in which the mere iipproach of an her- 
metically sealed vial containing a certain drug anects the hypno- 
tised subject in the same way as a strong dose of the substance in 
the normal state. He finds that if the utmost precautions against 
talking to his assistants, and other modes of suggesting the ex- 
pected effect, are taken, the result is iiegaiii>c, and concludes that 
in his subject a wonderfully shrewd appreciation of suggestions ac- 
counts for all that was exhibited. He lands, too, that the applica- 
tion of a magnet unknown to the subject had no effect, while she 
is extremely sensitive when she knows a magnet is dhoul. 

Dr, Qemhciin has {le<«.~hhed some remarkable cases in which the 
mere suggestion of a cerlAin idea in the waking slate serves to im- 
press this idea with a lifelike reality. His subjects arc young men 
of neurotic tciniicramcnis in ihcir ordinary waking condition. One 
patient was told thai a certain physician attacked him on the street 
and picked his pocket. Me at once accepted the Ia1e, added details 
of lime and place, and no amount of questioning would get him to 
give up the notion. Turning to another patient. Dr. Bernheim 
asked whether he knew any thing about it. The sugg^xtion w.ts 
sufTiciciit. The subject of the attack had told die second patient 
all aliout it in the morning, and so on. The same delusion was 
passed on lo scver.il patienLi, and accepted. These At>iervations 
show a connection between what occurs in the hypnotic state and 
the phenomena observed in weak-willed persons. The possession 
by A dominant idea imposed by another or suggested by circum- 
stances is the common mark of many of these semi-abnormal states. 
They also show how easily such people can be utilized for base 
ptirposes; and Dr. Bemhetm believes that the son of the sexton in 
the famous Tisui-Flslar affair (who claimed to have seen through 
the keyhole tlie cruellies on which the trial was founded) was a 
case in point. 

In this connection it may be added that there in a growing sense 
of the great danger to which this subject is liable at the hands of 
amateurs. Examples of its pernicious effects in individual cases 
are accumulating, and a mu»t celebrated French alienist recently 
expressed himself thus : " Hypnotiiation is not as harmless as it 
h^ been mndc out to be : the hypnotic stale ts closely allied lo the 
hysterical neurosis, and, like the latter, it may in some cases become 
markedly contagions. If medicine in the name of science and an 
has taken pos£cs.sion of hypnotism, it should keep it within th« 



strict limits of its own domain, using il ns a powerful therapeutic 
agent, and never letting it pass into prolane hands, where it J» 
liable to be abused to the detnment of the public health. 



HEALTH MATTERS. 
Precautions against Cholera. 

In view of the possibility of an attack of cholera during the com- 
ing year, we deem It appropriate to quote below from the recom- 
mendations of the sanitary conference held at Washington in 1S84. 
in anllcipntiimof the amval of cholera: — 

/•'I'rst. That all surface wells should be closed at the earliest pos- 
sible moment, and that great cite should be taken that the wrater- 
supply of all cities, towns, and villages shall be of undoubted 
purity. 

S^onii. That all pri^-y-vaults should be abolished wherever 
water-closets can be supplied, and that, wherever the existence ol 
such vaults is necessary, they should be rendered water-tight in 
such a manner as to prevent Ihe Kiluration, not only of the ground 
surrounding thern.but also of the materials of which they arehuilt. 
and that the contents of such vaults should be kept constantly dis- 
infected, and removed to a pmiKT place ;u freijuent intervals. 

Third, That all siagOAnt ponds, when practirabic, should be 
disinfected, and when possible the water removed by drainage or 
pumping, aiul the lurtlicr accumulation prevented by filling with 
fresh earth, or other material free from garbage or other filth. 

Fourth. That great care should be exercised 10 keep at all 
lime* clear am! free from otistruction all sewers into which pitsses 
the refuse from dwellings. f,'iciories, and other buildings, and that 
such examinations shwuld be made is wtl! detect imperfect plumb- 
ing in .\ll buildings, and the defects immediately corrected. In lhi» 
connection sjjecial attention is direcle<l to the necessity tor the 
thorough i'cntilation of .ill sod and waste pipes, and to the dangers 
connected with untrapped and unf^ushed soil-waste luid ovcrtiow- 
ptpes. 

/■V/M, That extraordinary care should be ewrcised in refer- 
ence to ail tenement-houses. lodging-houses, and in general all 
places where targe numbers of human beings congregate: that no 
accumulation of garbage or other filth be permitted in cellars oc 
yards: and that frequent and thorough cleaning and whitewashing 
of such structures be required ; and that householdera should fre- 
quently and thoroughly examine their yards, cellars, closetit. and 
other out-nf-thc-wuy places, lo see that no filth of any kind ha< 
been deiJosited there. 

Sixth. That the fooil-supply be Mgorou^ily watched to exclude 
from the market all unwholesome meat, all milk adulterated or 
from disraseil animiils, and all unripe fruits and vegetables; and 
that cow-stfll)l<M be kept at all times clean, well whitewashed, and 
free from all etcremental accumulations. 

Sfvettth. That all garbage, kitchen and household refuse, should 
lie promptly removed from dwellings, stores, and oilier buildings, 
to a proper place, where it in.iyhe destroyed by tire, or otherwise 
disposed o( in such manner lis to occasion 110 nuisance. 

Eighth. That such material should never be usetl in ihe fillingof 
lots, or diipftied of by throwing the same in streets or vacant prop- 
erty, where it may decompose and exiialc offensive and deleterious 
gases. 

JVinlh, That the attention of the authorities of all institutions, 
both public ;md private. and of individuals as well, be drawn to the 
great importance of maintyitning a habit of personal cleanliness in 
the persons under their charge, as being one of the most efftdcnt 
means of warding off an attack of cholera, or. if it has once ap- 
peared, of greatly reducing its virulence and fatality. 

Tenth. Should the cholera apjiear in any place in this country. 
the health authorities of the place should have immediate notice of 
the first ca.se<i, in order that [irampt action may be taken for com- 
plete isolation and disinlrciion. 

Elevtnth, That all authorities of stateft, cHies, or villages Iw 
urged to adopl mea.'Uires which will result in the amclloraiion of all 
conditions such as have been referred to in ihe foregoing proposi- 
tions, with tlie warning, that, in the opinion of this conference, such 
conditions, if pcnniticd lo continue, will greatly promote the spread 
of cholera when it comes, and with Ihe assurance, that. 1( requisite 
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, jneiuur«s are promplljr taken to rrmm-r them, the diteaae will be 
Fless ttlccly to attack a community- «o prepared, arul, if attacked, such 
. coramuniiy will be better able lo cope wilb the disease and to 
f Teduce its ravages to a minimum. 

Pi.tBi.ic Health Association. — The American PuWic Health 
Association will hold its nfieettth annual meeting at Memphis. 
Tcnn.. on Nov. S. ^ lo, an<l ii. The following topks have been 
selected by the executive commince for consideration at the meet- 
ing : I. The pollution of water-iupplies : i. The disposal of 
refuse matter <A cities ; 3. The disposAl of refuse matter of villages, 
summcr-rrsorts, and isolated tenements : 4. Animal diseiucs 
dangerous to man. The president. Dr. Geor^ M. Sternberg, will 
in his address refer to the results of hb investigation of yellow-fever 
in Braiit and Mexico. In view of the possible existence of this 
disease at T.impa. Fla.. referred to elsewhere, this subject will be 
of absorbing interest. The committee on disinfectants will present 
a report emtiodying the researches and experimental work of that 
committee during the past year. Clergymen, teachers, engineers, 
architects, buildcni, ^nd all inlerc!>ted in t)ie practical work of the 
associaiiQii, are curdiulty invited to be present. 



EXPLORATION AND TRAVEL. 
Maocbaria. 

In Sciemtt of May 6. 1R87. we mcniioncd ihe journey of thrccen- 

ttcrprising Englishmen through Manchuria, In a lerture delivered 
before the Royal Geographical Socicly of London. Mr. James, one 
of the trnrc]ier\ gave a sketch of the country lhe>' traversed, from 

■which we take Ihe following tiotcs : The most tnieresttng pan of 
h« journey was that in the Chang I'ai Shan (the ■ Long White 

rMountains '). These wrrr suixiwsed lo be more than 10.000 feet 
high, but the measurements of the travellers show that the loftiest 
peak is not more than 841; feet high. They are supposed to be 
sacred to the ancestors of the reigning dynasty of China, and it is 

[*acril^c t» ireKpatt on them. Nevertheless the country has been 
rapidly settled in recent limes. The colonists have formed them- 
selves tntoasaociations or guilds for protecting their life and property 
against robbers, who infe&i all parts of Manchuria : and in this (hey 
have been so successful that their terrilory is the only one enjoying 
perfect security. Hcrclhc travellers Iciimed thai the highest peak 
of the mountains is the Lao I'oi Shan <or ' Old White Mountain '). 
The road to this point led through thick forests and over bogs 
which were absolutely iinpivssnbic for any beast of burden whatso- 
orer: therefore they had to leave their mules behind, and continue 
Iheir march by foot. The peak rises from a grassy plateau dotted 
with tiees. through which subteminean streams make their way.* 
The ascent lo the summit was not very dtthcull; and here a crater 
3^ feet deep was found, at Ihe bottom of which there was a beau- 
tiful blue lake. Iroin which, according to tlie legend, the Maiichu 
rue sprang. The white color of Ihe mountain is due to the color 
of the disintegrated pumice of which it consists. The principnl 
rivers of Manchuria have their source in the Chang Pai Shan. 

Thk \V»:t.l,K.— Wc may enpect that the prohtem of the Welle, 
which has I>al11ed geographers for a long limr. will soofi be solved. 
Zy MouvemenI Gei-graphique says that the government of the 
Kongo Tree Slate has ch.-uge<1 Ciptain Van Gftle with the explora- 
tion of this river. The results of Van Giles asccnl of the Obangi 
in the ' Henry Reed ' arc shown in the sketch-map in Scitnte. No. 
933. As the rapids of this river hmdered his further progress, an- 
other route had to be adapted, and Van Gilc has decided to take 
that of the liimbirt (Lubi>. The sketch-map shows that the rapids 
of the Lubi are only aboul thirty miles diaianl from the Welle, and 
that junker's Allkobo. the most western point reached by him, is 
only a few days' march from th.it point. Van Gale's expcilition 
started on July I. in (he ' Henry Keed ' and 'A. 1. A..' to ascend 
the Lubi. and proposed tocross the country in a north-westerly dinec- 
tton. Having reiurhed the Wellr, he intended to follow it to its 
mouth, and thus to ascerl^n whether it is Identical with the Obangi 
or not. 

DU.ACOA Bav. — Consul H.E. O'Neill gives some interesting 
infofmation on the stale of aflnirs in Delagoa Ray in the August 
Qumbcr of the Proceedings of the Royal Geographical Society. As 



two important routes to the mining districts of Transvaal start (rnm 
Delagoa Bay. the latter place has gainetl considerable importance. 
Though it belongs to the Portuguese, British trade is rapidly catcnd- 
ing orer this part of the coa.st. Upon the roads from Loref»p> 
Marques, which is situated on Delagna Bay, lo the interior, Eng> 
lishmcn are establishing themselves, and begin to moiiopoliic ihei 
trade with the Swazl country. Over the inner frontier English 
gold-diggers are adrancii^ inm Portuguese terrilory. and many 
claims have already been registered in the secretariat of the govern- 
mem of Lorenzo Marques. The natives form one of the chief 
channels for the spread of English influences throughout this dis- 
trict. 'ITjc^* work for a number of years in the English colonies, 
and then return with what money ihey have earned. Thus Eng- | 
lish money has liecome the currency of (he country. The Portu* 
guese areworkingon a railway from Loren^ Marques to liarbertoit; 
hut the work is advartcing very slowly, and it w3l probably be a 
long lime before it will be completed. Delagoa Itay is the first 
point at which actual contact has taken place between the Britlsli < 
and Ponuguesc in South Africa: and it will be interesting to 
how the latter, who have confined themselves for more than threcJ 
centuries to the shores of the bay. will resist, or adapt themselves low i 
the vigorous life that charactcrices the forrocr. 

THE Samoa l-Si.AMt>s.— It will be remembered that in tSM the-j 
United States. England, and Germany sent special commtssionei^] 
to the Samoa Islands in order to settle the troubles that had arisen 
from the lively competitinn of these nations. It was proposed to 
submit the re[)on of this commission to a conference. The Samoao 
troubles date from the attempt of the German Government lo grant I 
a subvention to a German firm which had plantations in Samoa. At 
that time the Americans, p.inicularly Colonel Sieinberger. made 
strenuous efforts to give a firm basis to the American influence on 
the islands. aiKl made a treaty with King Malieioa. The Germans 
made a treaty with the same king in 1884. while the British consul 
tried lo bring about an annexation of the islands l>y the colony of 
New ^aland. In course of lime King .Malictoa began to favor lite 
Americans, and therefore the Germans supported his adversary, 
Tamasese. A short time ago the Germans, while the work of the 
commissioners was stilt going on, sent four Incn-of-war lo Apia in 
order to dem.ind compensation for ccnain plunderings. As Malic- 
toa refused to pay, five hundred men were landed, and Tamasese 
was declared king of Samoa. Malictoa, who first intended lo resist, 
followed the advice of the American and British consul, and sut>- 
milted. It has been said that it is proposed lo divide the islands 
among the three powers, but this seems improbable. The islands 
arc at the present time of great importance, but this will be siiil 
more the case when the canal through the American isthmus H 
open, as ihey form an important 9taU<m between Australia and 
America. ^__^_^^_^^_^^___ 

BOOK- REVIEWS. 
TAe Social QueUhn. Bv j. H. Oerter. New York. E. Gl 

Dr. OERTER has produced a small volume on (he social 
tion. which is all the more inlcrcsting tieatuse it is from the handl 
of a theologian. It does not derive any special authority from this 
fact, hut it is indicative of what that profession ts heginnir^ 10 
rcoliie in its capacity of public teaching. It signifies the ultimate, 
although perhaps gradual, emancipation from traditional specula- 
tions that have no relation lo the present sphere of human conduct 
and duly. Theological speculaiion. like poetry, may have a place 
in our fancies .and ideals ; it may even exctclsc a vcr^- wholesome 
infhjcnce in Klimulattng thought and action upon higher planes : but 
it must not set ilscU up for fact, nor ignore the existence of facis. 
No chuis of teachers needs a knowledge of social qucsiions. facts 
and forces more than the ministry, and we are gbd to knou' iha 
the number is increasing of those who find time and interest Ic 
studies ' ital to the moral growth of the future. I>r. Ocrtcr's I 
is one of a number which enable us to measure the possibilities 1 
the ministerial profession in forwarding the cool consideration of 
scientific facts. I>t. Strong's 'Our Country.' although a mbsion-. 
ary appeal, and Heber Newton's * Study of Social Que5tions,1 
form a kind of companion issue with this in point of general thought. 
They arc not large and thorough treatises from men who have 
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DDlhing else to do. but they &how a very hcallhy development 
among a hody of men who can more ihan lioli) the tialance of 
inor^ snd social pnwer in the world, if only the;- have the knowl- 
edge on ihc one hand, and the courage on the other, to improi'c 
their opponunitieii. 

Christianity in its inception wits a moral and social reform, and 
not a body of dogmatic and traditional bcljcb about cither (he past 
or the fuiuic. The foremost of the. ministry' arc beginning to sec 
this, and to return lo the original conception of it, by whai one 
author candidly though forcibly admits lo be " in one sense a 
i<tcttt/<tr<i movement. "■ Much is to i)c hoped for in this tendcnc>'. 
and it is worth recorrling here as a generous welcome to those who 
Ciin appreciate the force and vaiue of scicnlilic truth, abandon Iheir 
diatribes against science, and fall inio line with the inevitable course 
of history, which tuually has an opiimislic outcome, unless nature 
has to avenge ilsdf (or the systematic pursuit of error and wrong. 
The volume under notice consisis of the ' Veddcr Lectures" at 
Nrw Brtinswick Theological Seminary: antl the keynote to the dis- 
cussion is well expressed in the reason assigned lor the present 
rcvoluiiotiary tendencies, that •■ the actual inequality o( possessions 
ts regarded by the great mass -lit standing in direct opposition to 
the generally acknowltdgcd wjualiiy of the individiiAl right* of all 
men," In former times men did not have ihcir equality or their 
rights admitted, and hence neither arguments nor force could ai'ail 
to defend them. The author shrt^-s from Bockh that three-fourths 
of the population of t^icecc were excluded from the l>cnctil and 
protection of the law; from Gitihon that one-half the population of 
Rome consisted of slaves, and that not more than 13.5 per cent of 
the population of Aiiica poases&etl real estate. The concentration 
of power which such a system re<juired t^'as enormous, and no 
Avonderthe liberalion of the masses from its abuse is accompanied 
with alarming symptoms. But it is a pleasure to sec the ministry 
recognizing the scientific meihofl* of studying such facts, and not 
relying upon their spectilatlnnt .iboui haptiwrn, inspiration, and the 
trinity to rcgcncr.-itc society. The author wisely treats sodali»m, 
whether legiiim,iie or not. as an effect, a. phenomenon to be ac- 
eounled for, something having a cause for its existence, and not to 
be gaitcn rid of until, its causes were removed. True to his pro- 
fession, the viewii nf ihc Old and New Testatneiit.'i upon property 
are briefly outlined and cindtdly handled : hut he frankly admits 
tliat "any attempt to construe out of passages of the New Test- 
lament a specific Christian idea of property, will always fail." 
This is not to exclude ethical from all relation witli economical 
questions. It is acknowledged that wc must reckon with the seU- 
jsh instincts of human nature in all schemes of social government, 
at least until those instincts arc modified. The discussion of the 
principles of Kicardo and the so-called ' Manchester acliool ' is f.iir ; 
and more is sympathetically narrated of Proudhun. Fourier, Karl 
Marx, Lasalle. Louis Blanc, and the whole history of socialistic 
movemcnls. than most men of theological propensities have the 
will to read. But there is no disposition to espouse the vagaries of 
those men, although their ablation and beliefs receive the ac- 
knywlc'Ignicnl of being »cicntific facts which have to be studied. 

The solution of the problem is a very gtiod chapter, as admitting 
the place of ethical considerations along wiih economical in decide 
ing the issue of the (juestion. Here Ihc .luihor has the opportunity 
for urging the Christian aspects of the case, which is done in a 
way quite foreign to the usual homilctic method. It is made a 
purely scientific question of ethics and political economy. We can- 
not agree with him, however, that the socialism which he condemns 
has its support in atheism, and must br destroyed by uprooting the 
latter. It is a rc-aetion against the iraditional method of solving 
social and n1ur.1l problems. Thcagc of authority is past, and noth- 
ing but facts with reasoned scientific truth based upon them can 
meet iherxigencitM of the case. Athei:;m has its evils, but It will 
bc|haidcr to overthrow this than the system of socialism. 

Britf ImtituUt of Gtntral History. By E. Benj.^min Andrews. 
Boston, Silver, Rogers, & Co. 12". 

We do not remember having seen any book which is of so much 
service to the advanced student of general hblory as (his, As a 
^idc to stmitiar work in histor}-. it would be of the greatest value. 
It is dedicated to Professor Todl of Bresinu, whose 'Gesehichle 



der Elhik ' is well known to our students of philosophy: and there 
is no lack of congruity between the work itself and its dedication to 
a philosopher, for it is eminently philosophical, both in scope ai<d in 
treatment. Professor Andrews calls his book a 'precipitate of gen- 
eral lilslory,' and this describes it excellently. It is not an outline, 
and it is not a sltelelon, but ' precipitate ' seems to us a very happy 
designation. 

The l>ady of the work falls into elcv«n chapters, the first dealing 
with history and the study of history, and the last with Prussia and 
the New fcimpire. Kach chapter is subdivided into short sections 
or paragraphs, and each of the latter is accompanied by biblio- 
graphical references of great minuteness and accuracy. In this 
way the student is enabled to hunt down .-my particular period or 
epiaode with great case, and post himself fully before proceeding. 
Then each chapter is preceded by an elaborate and more general 
bibliography, the preparation of which shows wide reading and 
scholarly rcsc-irch. 

The full value of Pit>fessor Andrews's volume cannot be appre- 
ciated by a cursory examination. We are sure that its excellence 
of arrangement and treatment will be seen best when it is in use. 
As a guide to the scientific study of history, or as a skeleton 
for seminar work, it is not surpassed by any book in the 
langu-ngc. 

Nystrata't Packct-Boak of Afeehant'ei nnd Engineering. Rcvbcd 
by W. D. Marks, Philadelphia. I.ippincott. 24**. 

As the author remarked in his first jtrcface, c^-cry engineer 
should make his own pocket-book, as he pmceeils in study and 
practice, to suit his particular business. This work was accumulat- 
ed in this way during the author's protes-sional career, and was 
first placed before the public in 1854. The reviser has principally 
confined himself to corrccbons in the original text, but has added 
an elementary aniclc on dyn.imi<: electricity, and also one on the 
expansion of steam ; and in note* [lie reviser lias taken occasion to 
express some differences of opinion, and has referred 10 the hiera- 
lure of topics which required more space than can be given to 
them in a pocket-book. 
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Eirmtnts af AnaiyticaJ MecAanict. 
York. Wiley. 8". 



By Pkter S. MlCltlE. 




This volume, as the preface states, is a revised edition of the 
ten taught to the cadets of the United Slates Military Academy 
during ihe session of 1886-87. Together with a brief chapter on 
hydrodynamics, it ts intended to comprise a four-months' course oC 
instruction for students well versed in elementary mathematics. 
The subjects treated of. after the elcincntary chapters on matter, 
force, motion, the physical units, sirestes and moii/e forces, and 
gravity, are those usually taken up in a treatise oti this subject. 
The book closes wlih a theory of tnacbincs. The arrangement of 
the subject-mailer, and method of tre^timeni adopted, .ire such as 
have received the apprav.\l of several able seientifie ofKeers who 
have been associated with the author in the instruction ofi 
cadets. 
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Oit M* Cctvertrcn of Heal into Work. 
New York. Van Nostrand. la". 



By William Andersok 



The Council of the Society of Arts invited the author o( this 
work to deliver a course ol lectures upon ihe conversion of heat into 
useful work; and these lectures, which form the basis of the present 
work, were delivered in ihc winter of 1884-85. The object of the 
leclurrs was to popularize the doctrine that in heat-engines the 
work given out is due to the conversion of the molecular motion of 
heat into the visible motion which it was desired to produce, and 
further 10 illustrate, by numerous practical examples, the applica- 
bility of the doctrine ol Camot 10 detinin;^ Che limits within which 
improvement in the economical worliinjj ol heat-engines was po*- 
siWe, In the hope of making the modern views with respect to the 
action of heat more rc^l and practical the author adopted the 
method of working out his investigations by means of numerica]| 
examples, and comparing the results with those obtained in actus 
practice. AU Ihosewho arc inierested in the elemental^ inslnictioiij 
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of physics will find this book an cximndy viluablc aid, and (till ol 
suggestions. The chapten on other forms ol ht^at-engines heiiides 
the ordifUTy 9tcam-<aeinc tend to malcc the subject mote interest- 
ing, and place in the hands o( the teacher a vast amount of impor- 
tant infornuUion. 

Tk^ EJ*menti of Q^UUitr.'e Amatytit. ■ By WltLlAU A. NOVES. 
Tenc Haute. Ind., Moored Lanzcn. 12°. 

Professor Novt^'s little book on (|ualiIMive chcmicil analysis 
is » very brief and highly cunden&cd account of ordinary modes of 
proceeding in qualitative analysin of a simple kind, and the reasons 
therefor. Of the properties n( the elements considered, only tuch 
arc discussed as arc immcdiaicty applicable to the scheme of 
analysis, though the deficiency in this icspcct is supplied to a 
certain extent in the table of re-actions, (or which the author 
acknowledges indebtedness to Uicdeimann's 'Chcmikci-Kal- 
ender ' for 1887, Of course, such a book may scr\c piotiiably as 
the foundation inerely. upon which the judicious m&tructor erects 
the supcisLruc tuic of hb teaching, and for such use it will doubtless 
find place. It is clearly written and well arranjfcd. 

Elements of Miidern Cktmhlry. By AuoLPliE Wi.'RTz. 3d 
Amer. ed. Tr. and ed. by W. H. Grekm-:. Philadelphia, 
Lippincott. 1 2°. 

The appearance of the third American edition of this well- 
known and excelleni text-book bear* witness to il» popularity. 
The prrMTit cdiiicjn \t, Iwwcd upon the fifth French edition, and is 
brought well (lnwn to <l;Ue. 

Quantilaiivt CAemital Anafystj iy EUttrofysis. According to 
original methods, by I3R. ALEXANDER Classes. Tr. by 
William H, Herrick. New York. Wiley. B". 

It is perhaps not unnatural that an author who is also an 
investigator should attribute to meihads of his own finding greater 
importance than he is inclined lo yield to the devices of others. 
Upon some such presumption only docs it seem possible to explain 
the prr\enc« of the phrase " according to original methods ' upon 
the tillep-igc of Professor Classen's book. Scarcely more than half 
tlic fundamental methods of clectrolyiical analysis which arc de- 
scribed or referred to are the author's own : and even In the 
schemes for the separation of elements, and in the «pecinl applica- 
tions, where the original methods tLrc ctnpbyed to the utmost 
possible extent < and sometimes, it is to be feared, to the exclusion 
of more suitable ones), recourse has been had in fully a fourth of 
the cases discussed to the processes of others. For many years a 
few elecirolytical methods have held high rank, -ind justly, among 
precise analytical processes, and recently the number of such has 
increased. To nulc ihut these are recognized (though looscantity) 
Iq the text, if not on the titlepage. is gratif)nng. l*rafessor Classen 
has rendered great and undoubted ser^'ice to analytical chemistry 
in arousing and directing attention to the uses of electricity in 
chemical analysis ; but stress of severe experience ( to detail which 
would be out of place herej compels the suggi^stion with reference 
to some, at least, of the 'origimtl methods' that, before applying 
them in work (tcmanding close accuracy of results, to scrutunizc 
carefully and test by experiment is the part of wisdom. 

Eitmentary TrigoHomttry. By T. ROACH. Oxford, Clarendon 
Pr. I3". 

This work on elementary trigonometry ic the result of many 
yvars' exper>ence in te-iching the subject, hoih as assistant m.tster 
in Rcplon School and as a private tutor The bouk-work is 
divided into thnn portions, and at the end o( each portion is 
introduced a set of examples illustrating the point just taught. 
The total number of examples in the text is more than a thousand, 
and to these is added a graduated collection of two hundred 
misodlaneous questions. The author expresses a hope to include 
a collection of more diilicult questions on the same part of the sub- 
ject in a suluetjucnt work on higher trigonometry. At the end of 
the book is given a collection of papers recently set in some of the 
prirKipa] examinations in England, in which a knowledge of 
elementary trigonometry is required. 



NOTES AND NEWS. 
The interior department ol Canada has rcccivctl advkes frc*n 
the txploniioiy survey party sent to northern Driiish Cohjinbia. 
ne.'ir ihe Alaska boundary'- line. Dr. Dawson, who is in charge, 
will return to Ott.iwa before winter sets in. The oll»cr sectwn of 
the expedition, under the direction of Kf r. Ogilvic. has been gather- 
ing general information reg,irdmg thecnuntry. and making a genera! 
survey. Considerable d-nta have been gathered regarding the dis- 
puted lioundar>-line between the Dominion and Ahska. This, 
when completed, will be transmitted to Oiuwa. when diplomacy 
wll settle the boundary question. .Mr. Ogilvic proposed to winter 
near Fort Reliance, a point about one thousand miles north of Vic- 
toria. .After oblatnirtg more men. he will endeavor to penetrate 
acres* country as far north as the mouth of the Mackenzie, f lis pro- 
posal to increase his parly ts simply a precautionary measure, as he 
was infonned thai the Eskimos on the Arctic slopes are veiy 
troublesome. He will start for home by another route, ascervding 
the Macken/ic River, and entering dvilieation in the Notth-wcst 
Territory. He expects to reach OtUwa next fall. 

— The Canadian Government is making an effort to settle the 
trouUcs at Mctlakahtia, which were mentioned in the last number 
of Scirna. Mr. A. Vankoughnet. deputy minister of Indian affairs, 
left on Oct. 4 for British Columbia. He has been intrusted with 
the task of investigating the troubles among the MclUkahtla In- 
dians, who are removing lo Alaska. Bishop Sillitoe of New West- 
minster, British Columbia, has for the past week been the guest of 
Sir John A. Macdonald. the Canadian premier. It b understood that 
he visited Ottawa specially to urge the government 10 hack down 
with the hope of persuading Ihe Indians to remain on British soil 

— The Nautical Society of Hamburg has offered a priie of 500 
marks for the best essay on the subject of calming the sea by the use 
ol olL An exhaustive description of experiments of the effect of oil 
made up to the present time is required ; also a criticism oi the ai- 
langcmcnts used so far. and especially complete directions for its 
use bj' brge steamers and s.-«iling-vessels..-is well assntall vessels. — 
pilot, tishing. and life-saving boats, — besides directions for the use 
of oil at sea and near tlie coast. The essays are to be written in 
English or (Jerman, and sent before Nov. 1. 1SS7. to the president 
of the Nautical Society, director of Ihe Navigation School, Capl. F. 
£. Matihiescn, Hamburg. Competition is not limited by nationality. 

— According to jVa/K/-^, the Syndics of the Cambridge Univcfsity 
Press will publish rarty m October two works on elementary chcm- 
MiT^'. One. mteiided as a companion to lecture-work, is hy Mr. 
Paitison Mulr and I>r. Charles SUler : the other, intended to be 
used along with the book already mentioned, is a course of labora- 
tory' work by Mr. Pattison Muir and Mr. Carnegie. Both books 
deal with the subject of elementary chemistry in a manner soofr 
what different from that usually adopted in text-books. 

— Bulletin No. 3S "f 'he United States Geological Surrey, on the 
physical properties of the iron carburets, by Carl Bams and Vin- 
cent Sirouh.il, is a continuation of the work published in Nos. 14 
and 17. and the investigation is still inconiplclc. This contribution 
is dcvotctl to the inicrnal xiruclurc of tempered Metrl. and the 
color-effect produced by slow oxidation of iron carburets. Bulletin 
No. 36. on the subsidence of fine solid particles in liquids, by Carl 
B.vus. has a more obvious bearing on the proper work of the 
Geological Survey, since this and kindred investigations h.tve al- 
ready thrown much light upon the process of sedimentation. 

— The ' Digest of the International Law of the United Stales,' 
which has been prepared by Dr. Francb Wharton and issued from 
the government printing-office in three volumes, is a splendid work. 
The able editor h.\» brought together a most valuable collection of 
material, and arranged it in excelleni order. This work will long 
remain our standard reference-book on topics of international law. 

— The number of steamers existing in the world twt year iscsli- 
maled, says i^^cfoumat of Ihe Saculy of Arts, at 9,9691 of an aggre- 
gate burthen of io.;3i,843 tons. The corresponding number of 
steamers existing in the world in 1885 was estimated at 9/>42- of an 
aggregate burthen of 10^291,141 tons. The total 019.969 sieatners. 
representing the world's steam-shipping in \%%f*, was made up as 
follows : iron steamers, !J.19S. of an aggregate burthen of 8,91 1,406 
tons: steel steamers, yyoi of an aggregate bunhen of 1,206.962 
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tons ; composite steamers, 109. of an aggregate burthen of 33.830 
totu; And wooden steamers. 81:, of an aggregate burthen uf 
380.655 Ions. Of the steamers aHoat in 1885. S.791 were ox^Ticd by 
the United Kingdom and its colonics, their aggregate burthen 
being 6.595, 871 tO'na. The other coutitiic^ of the world owned 
stumers as follows, last year : Germany. 579 ; France, 509 ; 
Spain. ^o\: the United States. 400: Norway. aHy: Russi.-i. 312 : 
DenmArh. 3<x>: Italy, 173; Holland, 151; Uraxil, I4t ; jApAn. 105: 
Greece anil Turkc)'. 82 each : Belgium, 6S ; Chili and the Ai^fcn- 
tine Repllh!il.^ 43 each ; China and Portugal. 37 each; Hawaii, 21 ; 
Mexico, 1 s ; and mJscetlaneou*, 50. It will he seen, that, notwith- 
standing ihc great depression prevailing in steam -ship ping, the 
number of ste.iitiera afloat has increased lo ihe extent of 317, as 
compared with 1HS5. 

^The offictaJ returns quoted from the Wockensciir(fl far 
Brautrri for the first six months of the current year &how the 
export of a total weight of 64.079 lurLK' heing an ctccss of 3,789 
tons as companrd with the same period o( r886. but rcprcscminu a 
decrease of 13,981 tons as against the first six months of 188;. 
There has been a progressive export during the earlier part ol the 
last three years to Hamburg. Ki'emen, Austria. Swiltciknd. and 
Sweden, while deliveries 10 France and Belgium have fallen off. 
There is an increase this year in exports to Holland and Denmark. 
Trade with Orcai Brii;itn and Russia has been larger than in 1886, 
although not up to the mark of 1885 : while there is a decrease In 
shipments (0 the United Sutcs, Italy, and Spain, ascomparcd with 
1886. Imports from Auttria were (or the three six-monthly periods. 



was dug up. Four of them are nearly some siie, — about seven 
inches long, one and a half inches wide at broadest plare. and 
about one-fourth of an inch in thickness along the middle line. 
The fifth is half an inch shorter, one and one^fourth inches in gr**'- 
cst breadth, und nearly half an inch thick. It is hardly so well fin- 
ishcd as the other four. 

When found, they were all lying close together, their flat ndet 
in contact, and points up. evidently so placed inieniionally. They 
were buiicd about two feet below the surface of the ground. They 
are now in my possession. J. W. KiLPATRtCK. 

FiyetK, M«., Scpl. ya. 



Orer>Prcssurc in the Schools. 

t TKiXK it is an unlortunatc fact that our public-school system 
is not elastic enough to mould itself to the needs of the individual. 
Grades are a neceisily in it, and grades must be quite rigidly lixed. 
But I think that the parents can mould the system so that there 
shall be no over-presiure. A great source of trouble is that the 
parents often positively encourage the pressure. A mother brought 
to nie her daughter, a shamefully overworked high-school scholar; 
no exercise, excciit the walk to and from school. II chit mother 
takes my advice, and sends word lo the leacher. " My daughter is 
not goirtg to stand at the head ol her class any more ; if necessary, 
she wilt be honestly and healthily at the foot." the teacher may re- 
]ily. "Then she cannot graduate, and have a diploma." Then the 
mother must mould the public-school syatcm to her daughter's 
needs, and say. " Then she will not graduate. I am content to hare 
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5433.6.336. and 6.829 to'is ' x'ld from Great Britain. 404. 441. and 
504 Ion*. Thus il wdl he seen imports have, on the whole, been 
increasing. The imports from Austria ha«-e always been much in 
CMess of ihe exports to [hat country, but formerly imjxjrts fnmi 
Great Brii.tin were inferior in quaTiliiy to the direct exports thither. 
The quantities were as nearly as possible cquahted during the 
period under review, but it is conjectured that a portion of the beer 
nominally exported to the Hamburg district was subsequently 
forwarded lo England. 



LETTERS TO THE EDITOR. 

ttlnmia »f^<^VK* f»r ^Atimi pnmfllf em rtt^rd krit/ prtlimi»arf mM/in a/ 
Uttr lamlicmliini. TmtHtji n/lti t/IA* nuMtft n'oU I'm/it/ hit iammaititati^M 
tfiU if /urmitirJ /rtr f mmj trrrii^aJtnt ett rtfutt*. 

TIkfrJ/l*' will it £l*J ft fmkHii aof ^urrlu nnmmami milk ti>t tkarmrttr tf 
tki Jtmrm»S. 

Ctrrti^mdntli *r4 rt^»tilnl U tf dt tf(t/*t f^aMt, Tki vrlttr't <MWf f* 
In ^Ut»HM rtiuittd tu ftt*J tf tBo4 fa<tA. 

Stone 'Daggers' from Missouri. 

The following may Ijc worth recording, h few days since, near 
this place, a farmer, iligging to make a pond. in land (hat has never 
been under cultivation, found a 'deposit' ol five chipped stone 
■ daggers ' (or spcar-hcads ?). 1 enclose an outline sketch ol one 
the exact siec of the specimen. The ' daggers ' are of chert, and 
so much alike in material, that one can easily suppose ihem made 
from pieces of the same mass of stone. The workmanship, as in- 
dicated by the finish of the implements, is Ckf superior merit. Each 
im|ilenicnt is chipped lo a sharji edge all around, even at the base. 
They are all in perfect condition except No. a, which received 
small breaks on one side of base and at extreme lip ol point as it 



il so." Perhaps she will not say this, (or parental pride is one caoM 
of the over- pressure. 

Another cau^v is parcnta.1 lailness. It is easy tO keeps boy em- 
ployed evening* by compelling him to stay at home and study his 
lessons. Otherwise he must cither be allowed to choose his own 
aniuscnicnl. in the house or out of it (which, of course, U not the 
best thing), or the parents must have him on their minds, and pro* 
vide amusements for him, oral least havean oversight of his recre- 
ations, which is a trouble. In practice, too many parents either let 
their children roam the streets at night, or beg the teacher to give 
their children enough to do. so that they must have some les&onsto 
occupy their evenings. E. P. King. 

PravklcBoe, R-l.,av(.S. 



Silver in Oregon. 



I FIND silver in minute quantities in several of the eruptive rocks 
of north-western Oregon. The upper lava-flows on the Foriland 
Mills contain, as far as 1 have investigated them, amounts ranging 
from onc-tmth of an ounce per ton (or .0000034 of one per cent) to 
one-fourth of an ounce lor .0000085 °' ^^^ P^ cent). The lava in 
question is a scoriaceous micro-b.tsalt, very much decomposed in 
the ex[)osed portions, but becoming sound and hard at a few (cex 
deplh. 

Specimens of volcanic tufa from an immense deposit in the west- 
em foot-hills of the Cascade Range, near the Clackamas River, 
yield from a ' (race ' o( silver up to the surprising quantity of six 
ounces per ton (or .oooj of one per cent!, 

In the assays I employed the scorinciilion method, using lest lead 
devoid of silver. Hkrbert Lakg. 

Portland. On., Sept. jo. 
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CROSBY'S VITALIZED PHOSPHITES 

Composed of the Nerve>gtving Principles of the Ox Brain and the Embryo of the Wheat and Oat. 
Is a standard remedy with physicians who treat nervous or mental disorders. The formula is on 
every label. As it is identical in its composition with brain mailer it is rapidly absorbed and 
relieves the depression from mental efforts, loss of memory, fatigue or mental irritability. 

Sleeplessness, irritation, nervous exhaustion, inability to work or study is but Hrain Hunt.Er, 
in urgent cases Brain Starvation. It aids in the bodily and wonderfully in the mental develop- 
ment of children. It is a vital phosph/tc, no t a laborat ory phosphate or soda water absurdity. 
.-^G W. 25th St.. N". Y. For sale by T>ruu:iri«tB. or by Mail. S\. 



BOOK-NOTES. 

— Motley's UnivcrsJl Librarj-hiw t>«neii- 
riclicrf \>y the addition of J.imcs Harrington's 
•Comnionwnlth of Occajia' (|itiblithed b>- 
Routlcdgc He Sons), a work bm !iiti« known 
in modem clays, especially on this side of the 
Atliint'tc. but whidi in the time of Cromwell 
was widely rcid and vigorously auailed (or iis 
original and rcvolutianary iticories. 

— Routledgc's attractive and convenient 
Pocket Library now includes some twcnty- 
tive voluniM, of which the latest is • The IJook 
of HuiTioMr, Wit and Wisdom." 

— MpsstK. l.ongmanjt. (ifeen. &. Co., an- 
nounce anionjj their recent publicaliorw, "The 
Blatk Cabinet (Lc Cabinet Noir)." by M. Ic 
Ccnnte d'Herisson. translated from Ihe arigi- 
lia.1 documents and manuscripts by C. H. F. 
BUckith; 'Hoys and Masters.' a Story of 
School Lile.' by A. H. Gilkes. M.A.; 'The 
Theoiry and Praeiice of Archery,' by the Ule 
Horace rortt; 'The Hcahb of Nations.' 
a review of the works — cconomital, educa- 
tional, t.initary, and .idminiwrative — of Ed- 
win Cbadwi4;k. C.H.; 'The Commonheallh.' 
by Benjamin Ward Kichardaon. M,D,: * First 
Steps in Geometry,' by Richard A. Proctor; 
' Easy Lcssuns «n (he DiRercnli^il Calculus.' 
by Richard A. Proctor: 'A Tctt-Book of 
Organic Materia Medica," by Robert Bentlcy. 
M.R.C.S.; ' Electricity for Public Schools and 
Colleges.' by W. Lardcn. M.A.: 'Studies in 
Nav^l History." by J. K, I.iiughion. M,A.: 
'Johnny Nut itnd the Golden Goose.' by An- 
drew Lang, from the Fretich of Charlo 
Ueulin ; ' Modern Theories of Clictni»try.' by 
Prof, Lothar Meyer, translated from the tilth 
edition o( ihc (icrman by V. Phillips Bcdsiiii, 
D-Sc. and W. Carlcion Williams. B-Sc.; ■ A 
Texi-Book of Elementary Biolog\-.' hv R. J. 
Han-ey Gibson, -M.A.; ■ Astronviny for Am- 
ateurs." edited by J. A. Wcstwood OUvcr; 

■ Educational I-Znds ; or. The Ideal of Personal 
Devvlupinenl,' by Sophie Br>-;int, D.Sc. Lond.; 

■ An Inquiry into Socialbm.' by Thomas 
Ktrkap: "Tory Democracy; or. Selections 
from the S|)ccchc3 and Letters of Lord Kan- 
dolph Churchill:' and 'From a Ganct.' by 
May Kendall. 

— Messrs. Ticknor St Company .nnnouiKe 
for publlcalion, on Saturday, Oct. 15. 1887, 
' My Old Kentucky Home ' and ■ The Sw^ince 
River.' by Stephen Colhns Foster; ■ Fools of 
Nature,' a novel, by Alice Brown; ' Under 
Roe and Palm,' poems by Mrs. I" ranees Mace, 
author of "Lejienils, Lyrics, and Sonnets,' 
' Israfil,* ■ Only W.iiling.' etc. 

— The liis[or>*. u*e». ami fasliions of the 
wedding-ring will be pleasantly described in 




the Norembcr number of Tk4 Popular Sef- 
tace Monthly, in an article on that subject 
by D. K. McAnally. 

— Prof. Joseph Le Conic will show, in an 
article on Aga^^sit and evoSuiion. in the No- 
veniber number of The I'opuMr Sfirnce 
Mififtkly. how the whole inductive basis upon 
which w.^s afterward butll the modem theory 
of evolution was laid by AgassiA although he 
himself persistently reused to build upon it 
any really scientific structure. 



No solution liui )>«eri received lo the pautc 
publikhed in N'o. 843. iBodi6«d by R. W. r. 
from a problem nriginaljy given by Caoifc 
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Tli« follffwini: pu/ilc U conlributed by R. W. 
P. PUeeei|>bl queens on ihe ?pots indicated 
ahfive. and by giving each one oiovc apiece 
(into iinoccu]>ied »i|uaTc*) jilace them out of 
cuch olher'ii i^inge. 
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0(1« mIuiIoa ti\ pn»)« In No*. 140 and I43, 
ini:orreclly |iiini«d iii ihe last nui»!>cr. 

Aiiiwcrs vetc received frAm Jos. S. MvCoy, 
Wn^hinjiion.n C; R. VV. Preniiss, Washington, 
D.C: Edg.ir Fn-by, Wosliington, O.C.; VV. H, 
It. Spniton. Bartii*. Om.; Iiaxc Hotilen, hridgc. 
|)u(t. Conn.; a lady at BcTerly Farinv M.i".; 
K Q. V . New Haven, Com..; Emory McCItii- 
lovk. MiltraukcG. Wit.. T. F. Ilevtiiicr. S.-'on- 
loD. Penn.: Tbvmu F. Trc«y, St. L«j», Ha. 
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!DEENftC0.gg4 PH"D?. 



snoroitcATUOOue 



live -QI>*,S5e& 
|L>C:tnA,MAa>NC (. 

T R*HSIT5.l£Vr.5 

DiuuvnO liKTB vMin 
wicimicoDrn. 

H*5>C LANTCPN? 

aciiNtirii; 

CHtMICALS C^C 



JMniiii'H Herereniip lnd<>xeB. 

If you WBUl tu leai^ any tki^jf itnul a1*V «1T^BCT 
lonil iDQiilty, mil)! filit 11 Ltuti tor enimalt of Ctnt t>( 
aiww". I=. II: I'lCKilAN MANN. WuHINCran. D.C. 

Tmnrripti und Inmlatiou raiBitl)oi. EiplasMMy 

dtculan Im. 



Tlteatres of New York. 



LYCEUM THEATRE. 
DANIEL FROHUaN HMafcr. 

C*r. Ilk ATenu*aod()d9t. 

THE 

GEEAT mUVA. 



pHE ONLY SEHUIHE 
LlQUlU VLUI 

UNEQUALLED far CEMENTIKO. 

Russia Cement Co. t'^^^-i 

"Yhvi- lEliica aiv u?''<] In ILfl HtuilUuoulnii luBlltuW 
U \\'«atilucu>ti for hU Iw *i.'t\ iil iiiniiiiilnu ■■■•el. 
meuB — or ibe U<i«i>niio>"ul Ann'UiLp niiil t'upiirt- 
niout BiiililiuxH, Ly IliH fiilliiiKii PaJaiii rnr Cn.. 

•iiiiii<itijiiM.>f nntVliMn luiUitilii'liitArii nnil [iinnlinii- 
tM Uirduchiiut tlin «(-rld, lor nil kIti'J" of ann work. 
PranoillKTVl STBONOKST ADIIIWIVR KNOWS. 
Sold la (Jn (uuia for inH-hMnin luid Mimieurii, and 
Is bottle* for ramtljr at*. T1i« tnuil quuiiltr ooli] 
ImtWawD Jul.. IKW. g,iul Titii . 1 W. la nil iwna of tlin 
■rorld &iii<iuii(r<] t<j <'Vi-i' rji uiiiios BmrLKA. Itn 
■Uni moA (ct Hid gniMiiir LL>r>ee'a tami» oiilv t>]r 
HOMIA CBillDrr IW. 



The Travelers Insuranw Company 

PMtin iiul ><rnUrii( PaUtitt. Only ktse Mxldenl 
company m Amtnn. Only li > re*r lo pralMrianal 
ud biuiocM nwn loi uch CiiWS iiuunuicc, with tj 
we«lil)r indnniiiiv.' II** pud poltcyholdeii BOiily 
flticoa^eoo. All pullcM* Bon-futfeilAblt. All claim 
paid, iriiliout doMuai. aaJ imiMdiMclir an ncdpt of 



KIMBALL^ SATIN STRAIGHT 
CUT OGARETTES, 

People nf reJincd irMc wlio 

!d«tira ijvreiJiiO"»lly 611* eig^if- 

ettet ilioni.l uw only our 

STKAUilir CUT. |)Ul up 

in Mtin |i.ick<iii aail lt»ie( of 

» • H FIS8T PRtZB MBDAL8. 

WM. S. KIMBALL &; CO. 



.PHOIOEmiPHIC OOTFITS 

as «>»(• <•• »SOU. n.-.! I.r»>r>. 

-.im ■■>• li iiiiip niliU "H[ I'tmliMViQ- 
miiiiiit I'viliu. "Hus Ptinifiitrii|>lui 
•n- MkI'" Jiiid tnwtrolMl ca>locu« 
mbUrO (rrr. 

fft'EEX k CO.. n>ii«i.K r.. 
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joint F. aTBATTON, 



Imponrr. M;»iujit:iurtff uid %t'holnnl4 Dcklvr In ili 

kind) OT VtrilCOl- UKUCHAHIIIhl. HAtCAL ■AXItk. tiUttl 

iHnatitniin. iiHArtun'i cKtsntntm iiwiaM i-ui 
viauK mnsoa. 

4e Maiden t^na, NEW YORK. 



SCIENCE. 

" SCIENCE CLOBBMG RATES. 

Ky special arrangcmcnl Willi llie publishers, 
wc arc able to make the (ollowing teinpting^ 
offers: — 



[Vol. X. Na »45 



"How to StagtheDtlie Memory." 



Rt*. E, L. KtUi 
or.Nuanlalul&ieflliAr Melhodial Nevn FcrEciii 



'■."' I'j'to.jo, ,■•. J . iintina ol Di. 

Holtmnk't IkwI. 'How 10 ^iireajiflheo the MeiDury; 



AnencAm A^ncDltutiaB -.. 

Avncricsn Analyst 

Aii]cri.3.a ArchtHGI %wA Build Intf 
Sem, " 

I iDperi*! «ditiea 

Gcuiipc " •..•...••.....,. 
KcBuUi " 

Ancilinn Ji^iiii'ol ol PhaMogy 

Atnc(i>:ili al>■:^rl1ill 

AfncTKain MAi^fjnV' -....-.. ■ ».-... 

AmitkMi Niitui*lt>l •.■... 

Andcivcr KevlcB 

AUanllc 

Babv hood... 

ilradtlrMtS • 

Briio ... 

BuildinK (HctlEM 

CupcnKY ■Bd fiuUlbllC •.■... 

Ccnlury Mucftfinc 

Chauuui(Uan, Tlic ->.•••. 

Chritlisn Union. Th« 

C)>ri>ti>n Wnklr, tlliMtmod.. 

Cosmopoliun. Tbe.... 

Criiie 

Doclnr ., . .-. 

Er1«<tic Masannv, -.-■.......< 

F.dmbuKli Itninr........ ... 

ElKtricil Warld 

Elidcicun •n4 Elocirinl Enflavtf- 

Klrtt rtc>iLl KiTTwt...... .............. 

tln^ni^iting and Mininj( Journal .-. . 

FluKlii?! IIIiKimnI MaKiiiiH 

timily Slixy P»(*f (N^V.) 

tarm iitvi t'lnlch...... .<...!....■. 

Firm Hong ., 

Purm Journal .*•*.<. ..-....' 

Fon*l sad Situm... 

t'oruiD. I'lie .....I............ 

(iudcy'i t.iily'» Aeok 

Harpef*» llajtr.... • 

Harpet\ Macatint .............. 

H»rpe('i W.ikly - 

UalpCf'. Voil:EI][ Pc4|^)e........... 

K<jl<hiiiiil Huma 

K'^n.M.'IHnllh 

II mil; mil Kiiu 

Illuitrdtrd London Ifora (Ani 

rriirifll). 

Indtliciidciil. I he. 

Iitlcr Ooeas. The 

Inn Acelirceltlyl- 

lournarvt Ph!l«IOKy lEn^) 

juuraaJ of Speculative Phlloaopliy 

ilirgiiuwiik J*n. No-) 

JiJilg* 

L Alt , 

lilt , 

Lip'pincafi'i Maculae 

Liiif-ir* Liiins A(«,.,...i.., , 
London QuartcHy ........... 

^ii<rii«ll.iii\ M-tjEHiine' ............. 

MicQ/in^ ni Anicrhcui lljatory..... 

M^kjl and ^lif^CAl JoumaJL...... 

Mc^banJc^iJ t^Df inf« 

MtUlWnriifr 

N.I1.™. - , .... 

i4tw Piinccim Rtvi«w 

NcnTi Aitiericab Rerivw....... .... 

Oiilmc. ' • 

roliljiial S<i«lir«Quarl«rly.. ....... 

Papular !5<icnct Monthly 

Popular Science New*, 

Ponfolb, Tba 

Pnellliilner.......... .............. 

Pu^t 

Ptirli ir^rtrninl 

t^itarterly RfVHW (London). ....... 

Cjiirrir^ ...... 

Kiinl N>w>V<irlc. r 

St. Nlchul*. 

S:i*ntr(ii Atnotcan 

Supplemenr.. 

Aichiirfi and Biiildan' odiliaD.. 

Scrilvner'n Ituuin*-. 

Snullicin Ciiliivator. 

>^mirtt<ld MepablloB lweekty> 

Sunday School Tiiaa 

TciuSlntnti 

Truth Swlcei, Tba. 
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or.HaianlaMSciefllinr Methodial rievn Kori;ettinv, 
tayt; "I hawrvad ihii trcitue. ihu tF"*- and find > 
minv nf nvjilifi hidden In \%t pocv.- Ily i( I n^uf nab1«d 
la>i pvmini( 10 lutn Ih* pom Siaboi Mater.' in Latin. 
It tooV « Ttilv lime. Wi (he reaull* *«rc inarvcltiirt." 
Cualogu« and pnapeitiH ll«e . 

MailaJ inanv addriM on .*<*ipl ofjl, biy 

H. L. HOLBROOK CO.. ij Loitht St., Now York. 
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E«iiiR«« on tneclal liiU of prriodkali Tor 
Hliiuic* xnd tiook-ctubi will be fumitheil on 
■))plicatioii. 

N. D. C. HODGES. 

47 Lafayette PUcc, New Vvrk. 



FALL DRESS GOODS 



JAMES McCREERY & CO. 

Offer among their large assortment of 
Fall Dress Goods tbe followinc Special 
Liaea : 

Two lines Stripe and Check Cheviots. 
44 tnehes wide, at 60 cents : worth ft. 

Alao, Three Lines Check xaA Stripe 

Suitings, 54. inches wide, at 75 cenU 

well worth $1,25. 

ORDERS I frr>iii aajr part of the connttx 

BY will receive careful and prompt 

MAIL attention. 



James McCreery & Co., 

Braadway and nth St . New York. 
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The Amorloari Invsatmont Company, 

ol KmmetttliunE. l'>4'i. vriYi a ',4r-^-iiii oaDltAl Of 
$600,000, eurplua 975,000, cdT.n iwn 
Mact^agf 1.c.jLE»« dTawifkjr aovOt^ [•«' VKni., I.^lli Pri*c^ 

iaI and Intptvvi fully ffuarantood. aud c po 

tenl. I^year Debeintui« Hi.mdi t-tmtrA by ta^ p«t caiot. 
of AtKl ManciKO lAun. Iielil in iruil by tK« MsT— 

cantlle Trust Company. N.Y. 5i«rcenuoe>w 

llflc»!» ol depoiili (or [«tioel« iinOei one ym. Writ* 
or TnII informaiiEin i^nil rtfrmiirr. I'k iVr c'lrtpany at 

I 50 Nassau St.. N. V. A. U i>t*>by, Vin- 

W». aiid General HanaKV. 



DIAMONDS. 

A I cry large ilodi ud (Real mfiitjr o( dmnoodt coa- 
iianily en n and- An MaortOMtil MU be acal lot euniiw- 
tion in iKit ciiy or iriciBiiy when nliahle pattict ia*ita 
ii WALTIIAK WATCHE*. BICIl JEWELBV. 
»"KF.NCH MAKIILI CLOCKS. BRUNJ^IS. m'SR- 
LING SiH'EHWABE. ETC. 

•I MAIUbN I.AVK. K. V 

STUART & SHEPARD. 



W.HiWALMSLn&CO. 

aiKviwoiia TO 
R. &. .r. BECK, 

1C90 ChMtnut Sln«l. Plilli. 

Microscopes and nil 
Accessories ind Ap- 
paratus, Photograph- 
ic »nil Photo-Micro- 
Saphic App&ratut ami 
utfits. 

Spectacles, Eje 
Glasses, Opera and 
Marine Glasses, etc.. 

Illniitaicd Price Li-i 
mailed fm to any a''- 
dicM. Mention ROKNC) 
in corrop-iiidJng with u>, 
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>.rh Kl'»i lailiu-i^maiajt vvt of- 
J>r--J, .^.n^■^ yuiir Umn U) srS 
iLji I^^I-I> f'lr mr cciebisMt 
'|.-jt. x-ns 4'nlFrT*. aitd avpan 
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Editorial ..... 

Exploration in ihe Ant&rciJc Rtglon. — Science (n Eosl&od. 
The 'Umbria's' Wave 
The Shorthand Congress 
Afghan Life in Afghan Songs 
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SCIENCE 



FRIDAY. OCTOBER Jt. 1887. 



The F.MDEAVOR5 of th« Australian colonics t« raise money tor 
resuming explorations in the Antarctic rcgtont have so tar been un> 
successful. The (unds (oc rewards (or whalers citcnding their 
cmisrs beyond the sixtieth degree ot latiiude have not been appro- 
priated. And, since Ailcn Young's ufier to tjike coFiiinand of an ex- 
pedition of this kind, nothing has been done. SirGTahani Herry has. 
in accordance with iiistruciions front the govemmeDl of Victoria, 
asked the British Government if they u-ould contribute the sum of 
£,$fioe towards an Antarclic expedition. |>roviclcd ihc Australian 
colonies «grcc<I to contribute a similar sum, and the subject is >iow 
under consideration by the British Govcmmeni. Tlve finajidal 
slate of the Australian colonies is not vcr^- satisfactory at the 
present time, iind therefore it is not likely that an energetic attempt 
will be made. The movement for resuming thcs« explorations origi- 
nated in Germany ; but so far nothing hus beer done there to raise 
money and to send out an expediiion. as the activity ol explorers Is 
almost exclusively directed towards Africa and the islands of the 
Pacific Ocean. Our American whalers arc those who havp the 
most Immediate interest In ihe matter, as they fi*C|uenl the neigh- 
iKiring seas xnd derive considerable quantities of whale-oil from 
(hat region. A few years a^ one of them landed on m Gndu 
Laxtd. and found near its shores an abundance of sea-animals : but 
as he had no authority to visit those d.nngerous latitudes, and as the 
ice was closing ui>on his ship, he did not continue his explorations. 
We do not think that the endeavors of the Australi^in colonies will 
be succc^ful for some lime to come, and it would be gratifying if 
meanwhile American enierprisc would t'ikc up this important 
prol>lcm, in which no nation is more interested than we are, as our 
vessclfl arc those which visit the Antarctic waters most frequently, 
and as a successful approach is most probable close to ihc south 
point of our continent, .■\rctic navigation sl^ows that progress is 
always most promising under the shelter of land. Graham Land 
can be reached comparatively easy ; and under its shelter, that is, 
on its eastern coast, important discoveries without great risk, and 
at no great expense, can be made. This would be a task for one 
of our whaling;* masters who, in their swift schooners, navigate year 
after year the ice-covered waters of the Arctic Ocean. 



[N A RECEST SERIES of articles, the London CAemicai Nercft has 
sought to show the importance of scientific research to nations, and 
in the dosing article of the series encounters what is the main 
question with Englishmen, whether the present position of science 
ia the United Kingdom is satisfactory, and, if not. why not. 
Answering its own queries, TAt Cktmical .Vran says, " To the 
former of these queries scarcely any one has the boldness to reply 
in Ihe aflirmattve. Were ^11 well with us in this respect, why that 
feeling of dissatisfied excitement rarely felt on any subject which 
does not fall within the programme of faction ? Why do we send 
out commissions to sciutini/e the state of scienliBc and technical 
education m continental countries.^ Why do we institute new 
oolites and Irwning-schools ul different grades, and why propose. 
as it has tieen lately done, new partiainentaiy action in this direc- 
tion ? Why do we hear complaints made, nut merely at the 
gatherings of purely scientihc bodies, but among men of business, 
that in this important respect, and in comparison with rival nations, 
we are not holding our nwn. nm to speak of gaining ground P That 
along with ihb feeling of discontent and this craving for impravc- 
mcnt there is an undercurrent of indifference, or even of hostility to 



science, is but too Inie. Why, else, should Sir Henry Roscoe, in 
his late presidential address before thr British Association, rcoiarlt 
that science was less rei^icctcd in Britain than in other civili«d 
countries ? Or how could a well-mformed German conteniporary 
take occasion lo say that Britain had. whtchercr party happened lo 
be in power. ' a government vefy unfavorably disposed to science 
and to her disciples' {Eirudtr Wiisemchaft und ihrtft J^ngtrn 
uhr abkotd gtjinntt /itgitrufg) ? In fact, notwithstanding all 
that has been done of late )-carSv all the efforis made, and all the 
monjey expended, many of the complaints urged in Babbagc's 
' Decline of Science * still hold good. It can no longer, indeed, be 
said that there is in all the universities of Britain not a single per- 
son engaged in any train of original research, We rccogniie with 
pleasure that experimental science has obtained a looting in our 
ancient seats of learning, and that fairly efficient laboratories — 
chemical, physioIo^CAl, and biological — have been or are being 
organiie<l. Whether these institutions, when compared with those 
met with abroad, ft.g,, at the Univerjiiiy of Strasburg, are fairiy 
commensurate with the importance of their task and with the 
wealth of the country, is another question. But we have still to 
complain of the paucity of research issuing from the BHlbh tint- 
versittes. We have tilled and manured the soil, and scattered the 
good seed : but the harvest, so far, is of the acaatleat." 



THE -UMBRIA'S' WAVE. 

Mr. Henrv TovkbeE, marine superintendent of the English 
Meleorolo^cai OfHce. has published in Natwi of Sept. 39 a report 
by Willi&m Watson of the * Umbria's ' wave. Captain Watson, who 
is general superintendent of Ihc Cunard line of steamers, states that 
no doubt there were some big waves knocking about the Atlantic 
on the morning of July 36, but nothing more than could, under the 
conditions of weather, be expected. There is no evidcnc* ol other 
strajncrs meeting an exceptionally big ware. 

Abstract of Log. SS. ■ Umbria.' 
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" 4.40 KM., sea came on board over the bows, breaking N«. 3 
companion-hatch, twisting the forward bridge, breaking some Iron 
stanchions on the bridge, breaking the short bridge between the for • 
ward end of the promenade deck and the break o( the forecastle, 
and Ixnding the brass rails on the port side of the main upper 
bridge, leaving the lower bridge intact. 8 a.m . fresh gale, force 9. 
with a hcaiT, confused sea. Noon, gale moderating and the sea 
going down, but still confused," 

At midnight on the ijih the wind was freshening from west by 
north, :ind the weather becotiiing squally. A long, heavy sea was 
coming from west -south -west, but the ship was only t.tking an occa- 
sional spray over all. At 2 A-m., i6th, the wind was west-north- 
west, a gale, with heavy and frequent squalls, sea rising fast from 
north-west. At 4. the wind had veered to north-west, with heavy 
and frequent squalls. At thb lime the west-south-west sea was 
still vei)- heavy, with a high north-west sea ruiming across and over 
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il. makin^r a very high and confused sra : but ihv ship was tnalcirg 
16 knou. and, thoujjh the tpray was ByirifT '"'^ ^^^ ^'t. &he had 
(101 up to ihU time taken » drop u( nulkl wiiicron lioard. 

At 4.40 A.M.. iatitudc 50° 50' nonh, longitude 37" 8' west, the 
o*«r of th« watch noticed a he.a»7-hrKiking Ma coming from th« 
north-wrat : he ordererl ihe officer nl the engire-tclcgraphs In re- 
duce to ■ half speed.' but, before this could be done, the top of this 
sea came on board, but did no damngc. The ship rose quickly to 
it: but. as this wavir piiased under the Stcni. »he plungecl heavily, 
iind, dipping hci Ixnv^ into the second wavc.^noi hreaking. ot. as 
the officer ol the waich expresses it, ■ dead water.' — scooped up a 
maas of water, which, niitninf; alt over the break ol the forceattlc, 
fell upon No. 2 cotnpan ion-hatch, hre^tking it in pieces, also break- 
ing the shun bridge Iwiwcen llic (ore-end of the promenade deck 
and the break of the forecastle. The look-out bridge between the 
llghihouaes was twisted, and five iron slanchiona and 20 feet of the 
iron rails on it broken, and four brass aianchions on the port side 
of th« upper main bridge were (>ent. The middle part of the. top- 
gallant forecastle deck for 40 feet in a fore-and-aft tine wx<i sent 
down two mches by the weight of the w;itcr [ut&ing mer it. Some 
water got down No. 1 hatcl»wjy and frightened a few passengers. 

The second officer is ccilain that the first sea did no damage, as 
only the (op of it broke over the t.hip ; hut he dei^ctibes the plunge 
the *ixip took, as this wave passed astern, as very he.ivy. and that 
she went bows into the solid water of ihc second wave, which he 
Is ciulte cenain was not breaking, but 'coming smoothly along.' 
This made Ihe ship " stagger, and the sensation w.is as if she had 
struck something hard." After the sea came on board, the speed 
was reduced to 10 knots, and was not increased till txion. 

The canvas screen on the port side of Ihe upper main bridge was 
spread, and the spray striking this bent the brass stanchions. The 
lower bridge escaped. I hrougb I here being no canvas screen spread. 

Although the wind was three pointH on the starboard bovk-, 
with a heavy ivA frviii the same <lircction, it seems, from the brass 
stanchions on the upper main bridge having been bent aft and to 
Starboard, and from certain marks on the forecastle deck, that the 
second olTiccr's statemirnt, its lo ihc damage being done by thf 
second wave (probably due to the west-sou th-wcst sea. which was 
siill running high and fast), is correct ; .ind on more than one occa- 
sion, serious damage has been done by a sea coming up on the lee 
bcnr and breaking on board houn after the nind had been blowing 
three or four points on the other bow. 

If we take into consideration a long and heavy sea from west- 
south-west, a nurth-west gnlc. and heavy sea from the same 
quaner, we shall ha\'e an ugly, confused sea. If a verj- powerful 
ship with very line lines is driven at the rale of 16 knots thiough 
this cunfu^ed sea, there is not (he least occasion to call in the aid of 
lidal or eart hi] uake waves to account for any damage the ship would 
receive. 

In the enginc-ruom there waA no shock frit, and the \ailnrs and 
firemen say they did not notice any thing unusual, save only some 
passengers maLiing a noise. 

The masthead light was cxiingubhcd through the chimney being 
unshipped and falling across the wicV. 



THE SHORTHAND CONGRESS. 
Ttie fir^t international shorthand congress ever held was inaugu* 
rated in London, Monday ei-ening. Sept. 26. under the presidency 
of the Earl of Rosebery. We condense the report ol the proceed- 
ings from an article in TA^ Athentrum of Oct. 1. Though held in 
commemoration of events in the history of English shorthand, its 
interest is by no means confined to the English-speaking race, and 
several leading representatives of continental .tysieins were pre»- 
ent: while others, though not able Co attend in person, sent papers 
on the theory and practice of (he art as used in their respective 
countries. Il is. indeed, acknowledged by common consent that 
England vr^ ihe mother -country of modem shorthand, and thai 
the tercentenary of i-'nglish shorthand is the lercentenarj- of Ihc 
shorthand of the world. Voj' little value can be assigned lo the 
invention of Dr. Timothy Bright, which is nominally the eveni conw 
meinorated. It seems to be far Inferior in every respect to the 
Tironian notes o£ the lime of Cicero; but it is the earliest English 



work on shorthand known lo bibliographers, and it wat followed, ai 
an interval of only some fifteen yean, by a series ol publications 
(banning wiih that of John Willis. i6t>3) based in the main on the 
same principles as are now generally employed. 

France began withsdaptations of the well-known English system 
of Tayloi. but the more recent French systems fallow generally a 
plan peculiarly their own. Their alphabet of con^tonants contains 
letters ol two different lengths, but oj one iliickness, and their 
vowels consist of loops and hooks which are written in with ihe 
consonants, the finer distinctions of vowel-sound being indicated, 
when necessary, by detached accents. These accents are sddom 
or never used in fast writing ; the French reporting style may there- 
fore be described as employing a few very simple vowel-signs 
written In with the consonants. 

The German systems are still more characteristic, b«ng what are 
called •script' systems; that is, systems which employ, instead of 
straight lines and circular arcs, characters re4|uiHng Ihe same 
movements of the hand as the letters of coranjon writing. The 
vowels arc very fully expressed, sometimes by characters ol their 
own (which are usually either upstrokes or horiionial strokes), but 
more frequently by mod ific.xt ions o\ the form at thickness of the 
consonants. It will be easily undcisiood that (hcsc fomis. not be- 
ing geometrical. lend themselves with special readiness to varieties 
ol modihcation, just as the Gothic style of architecture is more 
adaptable than the Gre:cian. The indication ihus given is oficn a 
mere general indication of ihe presence of a vowel without showing 
what Ihe vowel is. 

The founder of the German method was Gahelslwiger. whose 
first publication is dated 1834. and his system is aiill the most 
widely used of a)l. Its most prominent represenlativcs at Ihe con- 
gress were Dr. Zcibig. prolcssor of the Royal Stenographic Insti- 
tute, Dresden, well known for his historical publications; and the 
Rev. J. Altencder. domvicar of Passau, in Bavaria. It is used for 
re(»>rting the debates m the Houm;» ol Parliament of .\uslro-Hun- 
gary, Satony. and Scandinavia. Next In order, both of time and 
of present popularity, comes the system of Slol«, first pub- 
lished in 1841, but since Wgely modified. It is used in reporting 
the proceedings ol the Impcri;il Piirliamcnt at Berlin, and was ably 
reprcsenteil at the congress by some ol its leading professors aiwl 
praciitioners. notably by Dr. Max Backlcr, parliamentary shoithand- 
writcr, Berlin. Two other systems, thottr of Arendsand Rnllcr.have 
also an esuthlished posiiion, hut were not. so far as we are aware, 
repre^enlMl at the congress. The total number of shorthand socie* 
tics using these four systems is given as about i.ooo, and the nun- 
her of adherents alioul 25,000. 

The French systems were represented by four parliamentary 
reporters from I'aris ; and the chief stenographer, M. Guentn. 
(hough not able to attend In person, sent a paper which was read 
In the congress. 

In America (he systems mostly used arc modifications of Isaac 
Pitman's, one of them bearing Ihc name of his brother Benn Pit- 
man, while two others, which aim at a higher decree of abbrevia- 
tion, are known as Graham's and Munson's. Cmham's was 
represented by Pnif, W. D. Dridge of Chautauqua University, who 
is an expert writer, and well infonned upon the state of shonhaiM] 
in America. Ke was. so far as we know, the only n>cmbcf who 
crossed the Atlantic to attend the congress. 

The llfst day of papers and discussions brought out sercral 
poinm of inlcrcst. A well-dcviscd list of questions on parliamentary 
Tcponing had been sent to loicign countries as well as to English 
colonics; and ih<- re|i!ics, which were both numerous :md full, had 
been ably eondeimed into .t prfcis by Mr. Gumey-Saltcr, (he sbort- 
hand-writci to ihc Houses of Parliament. A lively dclvilc en- 
sued, in which some of the leading men from the gallcr)- (notably 
Mr. Storr of (he Times) took p.in, as well a* some ol the foreign 
representatives. Dr, Max Backkr especially distinguishing himiclf 
by his ready command of the English language. The inadequacy 
ol the accommodation provided for reporters In the Houses ol 
Parliament, cspcciaCly as regards difficulty of hearing, was made 
painfully prominent, while In other countries they are for the rrtost 
part placed in the l>ody of the house, in the best situations possible. 
Il is the practice in (he French Senate (o employ always twa 
official shorthand- writers at (he same time (o check one another. 
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and th« Mm« practice prevails at Berlin and elsewhere. There was 
some discussion as 10 the advantages of this practice. The chici 
advantage claimed for it by Dr. Backlcr wns tii.it il ulTordcd licllcr 
facilities for hearing, as some orators speak from the iritninc, and 
others (rom their seats. One of the two writers remains in his official 
place in Irviil of the tribune. aii<l tite other places himself ne^r tlK 
spejilcer for the time l>ein^. In America a complete verbatim re- 
port of all ifebates is printed al ihe poWic espense. liisnenmoTe 
<ofliplcle than the debates themselves, as it frequently conlaiiu 
speeches which are not actually delivered, but only taken as 
delivered (if we in^y use the expression), owing to tack of time. 

The congre*i, if it sctvca no other purpose, will at least serve to 
show the general public of England that (here arc other ayslems 
doing good work in the world besides the one with wliich they arc 
best acquninlefl. Mr. Gumcy-Saller read a paper giving valuable 
information as 10 the oRkial and nun-oli'icial reporting pcifoimed 
by the suff who work under his direction. Kach 'shorthand- 
writer'h:is his own 'shorthand clerk.' to whom his notes are oimed 
ever>' hJf-hour, and who reads iheni aloud to two longhand clerks 
at once, the short hantl-writcr M the time never leaving his place, 
but writing on continuously for two. three, or more hours. When 
hb 'turn' of writing is over, he begins to revise the longhand tran- 
Kfipt. which is read over to liSm while he follows it in his own notes. 
Thb is the process pursued in Liking the evidence at parliamentar)' 
committees, and al>i>ut 3,3oo words of man«»cripi are produced per 
hour. All the 'shorthand-writers' but one use the Gumey s)'stcm, 
and thi4 one is a phonographer. 

Mr. Cumcy-Saltcr also gave some interesting infomvition as 
(O ch.tn^cs whii:h have gradually been introduced in the mode 
of writing certain words. Comparing the present mode of writ- 
ing with that in use at the beginning of this century, he dc- 
acribed the changes as including a briefer writing of certain words, 
but ax consisting chiefly in two things : namely, ihc wTiling o( trery 
word separately, and a fuller inserlion of vowels >— not initial vaweld, 
for they vrcre always inserted, but vowels in the middle of words. 
These medial vowels arc inserted by lifting ihc pen and writing the 
remainder of the word in po&iiion. 



AFGHAN LIFE IN AFGHAN SONGS. 
IM Tie CfiM/emperary Jitviev/ lot October. 1887. is an article by 
Darmesictcr on Afghan life in Afghan songs. Mr. Dar- 
ftesteter has much to say on the political relations of Afghan to 
the British Empire of India, but introduces his article with some 
account of the native folk-songs. On the night of the 7'h "' April, 
18S6 pA'eitnesday. 11 p.m.). as he was sitting in the ^rden of his 
bungalow at Peshawcr, gazing at the stars and Ih^ silver moon. 
etc™ Mr. Darmcstcier heard his Afghan tAaiit/dar flife and prop- 
erty not Iwing very safe at Peshawer. it is usual to keep an armed 
watchman, called chim/ittUin, <i\A Piro. ol the Khalil tribe, mutter- 
ing in a broken voice fragmcnis of a song that sounded like a lo\'e- 
song. He .isked him lo repeal the songio him. This he modestly 
decline*] to do for a longtime, but at last he gave way, and began. — 

** Hy 1»T< >■ (tone lo D*kh>n. tnd hu lofl mt tXntit ■, 
I fa-fex tiOne to ham to cni rcat bum . 

' Wbsl i> tl (O OK ih^ thou ilxfuldil tKCOCDc < Rija ti AjnUod)** 
I t«u*d him t>y l1iv«1ojl nf bj^ j{.fcnnciLt utd 4Aid. * ijOaV-Wt Bc ! ' * 

Here old Piru slopped, and neither for love nor for money could he 
prevail upon him to go on : his rtpertsirt was exhausted. But 
Mr. Darmcslcier's interest had been awakened, and from that night 
he rcsolvcti to u>llect what be could of the Afghan popular poetry. 
The field was new and unexplored. English people in India care 
little for Indian songs. 

He had gone to Uie border to study the Afghan language and 
literature, but had soon to recogninc that the so-cailed Afghan 
literature is hardly worth the trouble ol a journey Erom Paris to 
I'eshaM-cr It consists mainly of imitations and translations from 
(he Persian, .\rahic, and Hindustani. For a time, under the 
Moguls, an original and free spirit jwrmcated those imitations, and 
.Miria Ansaii. the mystical poet, or Khushhal Khan, prince of the 
Khatak tnbe, would be accounted a true jwet in .any nation and 
any litcralute. But these arc rare exceptions, and the theological 
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lucubrations of the muchTCvercd .Akhun Darveia. that narrow, 
foul-mouthed, rancorous, and truly pious exponent of Afghan 
orthodoxy, the endless rv/itf/Mct// of Hatim Tai, Ihc most liberal 
of Aratis. of Ali Haiiu.a and the companions of the PropheL or the 
ever-retold edifying story of Joseph an<l Zulrikha, — all teem as if 
they had been written or copied by mediaeval mooks or unimagi* 
native children. 

The |K>pular, unwritten jMietty, though despised and ignored by 
the reading<Ussc5, is of quite a different character. It is the work 
of Illiterate poets : but it represents Ikeir feelings ; it has life in h. 
— the life of the people ; it is s.imple. because the natural range of 
ideas of an Afghan is simple and limited ; it is true lo nature, be- 
cause it reprcricnis those ideas without any moral bias or literary 
after- thought. Sontetinies. therefore, it is jMwerful and beautiful, 
because it nrnders simply and truly pOA-erfui passions or beautifiil 
feelings. 

I>uriiig a few months' stay on the border. Mr, Darmesietcr col- 
lected about one hundred .-md twenty songs (to be published. Vilfa 
text, iranslailon, and commentary, in the fitblioihigue Oriental ot 
the French Asiatic Society) of every description. — lovc-sungs, 
folk-lore, hymti.s, roniantic songs, and political ball.ids. If we 
want to know what on Afghan is, let us put all books astdc and re- 
ceive his own unconscious confession from the tips of bis favorite 
poets. The confession, it is to be feared, would not be much ta 
their honor on the whole, but it will be the mote sincere. This 1« 
the value of the wild, unpremeditated accents of these people: », 
poor thing il is, but il expresses their nature. 

The Afghans y.-i/gftan is their Persian name ; their Indian name 
is Pathan ; their n.ition.-il name. Puicklun ur Pusfitun) are divided 
into three independent groups : — 

1. The .■\fghans under British rule, or what yte may call ibe 
Queen's Afghans, who inhabit the border districts along the Indus. 
Dera Ismail Khan. Bannu. Kuhat, Peshawer. and Hazara. They 
were conquered in 1849^, with the Sikhs, their then m-osters. 

3. The Afghans of Afghanistan prapcr. or the Emir's Afghans, 
— the only part of the race that forms something like an organUed 
power. 

3. The Afghans of Yaghistan, "the rebel or independent 
country." that is to say. those Afghans who do not belong either to 
the Driliih Raj or lo the Kmir, but live In the native national an- 
archy in the western basin of the upper Indus. — Sv.nt. Buner. Panj- 
koia. Dher. etc. The Afghan of Yaghistan is the true, uivsiiphis- 
ticated Afghan, 

The songs were collected in the British districts of Peshawer and 
Ka^ara. but mow of them express, ncicrtheless. the general views 
of the Alghnns to wh.-iiever pan they belong : for though there Is 
no rcnl nationality amongst the Afghans, yet there is a strongly 
marked national character: and though nothing is more oRcnsivc 
to an Afgh.an th.-in another Afghan, slUl there is nothing so much 
like an Afghan as another. Moreover, many o( these songs come 
from Yaghistan. or .Afghanistan. Songs travel quickly. The 
thous3n<U of Powindai that everj- j-ear pass twice across the 
Suleiman range, bringing the wealth of Central Asia and carrying 
back the wealth of India, bring aliio and carry back all the treas- 
ures of the Afghan Muse on both sides the mountain ; and a new 
song freshly tJown at .Naushchra, from the hps of Mohammed the 
Oil-Ptesscr, will very soon tie heard upon the mount,iiiis of Buner, 
or down the valley of the Ilelmend. 

Tbete are two sorts of poets, — the5*fl-/Vand the Dttm. With 
the Ska-ir we have iiDthing to do : he b the literary poet, who can 
reail. who knows Halii and Saadi, who writes Afghan Gharate on 
the Persian model, who has composed a Divan. Every educated 
man is a Ska-ir. though, if he be a man of good taste, be will not 
assume ihe title. Writing Ghawil was one of thcaccom|)lishmcnts 
of the old Afghan chiefs. Hafu Rahmat, the great Roh ilia captain, 
and Ahmed Shall, the founder of the Durani empire, had written 
Divans, were ' Divan people.' — //A// /?«■*»«. as the expression runs. 
The Ska-ir may be aclever writer, he may be a tine writer; but he 
lias notliing to teach u.i almut his people. We may safely dismiss 
him with honor and due respect. 

The Dum is the popular singer and poet, (or he combines the 
two qualitie*, like {MX JoHgtiur of the inidiilc ages. The Dunn 
form a caste; the professiom is hereditary. The Dum 1* despised 
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bjr the peopl« with literary pretensions, who lly into a passion when 
one of these ignorant Icltows. flushed with success, dubs himself a 
Sia-t'r. He is not a Palhan by race, though he has been fia- 
iJiam'gft/; heisalowsortof creature, whom the Kh^ns and Sardars 
treat 15 the mcdixn-al harons might have trc^itrd ihr itinerant 
JongSettr. — despised, insulted, honored, liberally paid, intensely 
popular amonjfst the people. 

The novice Dum goes to a cclcbraicd Punt, who is a master, ui 
Ustad : he becomes his disciple, his ska^ird. The master teaches 
him first his own son^s. then the son^-s of the great Dvms of the 
present nnd past generations. The t-Vtfrf lakes his skagirds with 
hini to the (eslivitics to which he has been asked, private or public, 
profane or rel-^ous : he takes iheni to the hujra, the ' common 
house* or town-hall of the village, where idlers and travelling 
guests nicet ever>- night lo hear the news that is going round, and 
listen to any man that has a t.ile to tell or a song to sing. The 
Uitofi ixH'keis half the sum gi^-en by the hoat, and the other half is 
divided between the ikagirds. When a »j*nf('rrf feels he can com- 
pose for himself and b able to achie\'e a reputation, he leaves his 
maatcr and becomes himself an Uttati. \ am sorry to say that 
Dumt generally are not over-sensitive about literar)- honesty: 
plagiarism is rife among ihcrn. A Durtt will readily sing, as his 
own, songs of the dead ut the living. It is the custom that poets 
should insert tiieir naincK in the \*v,\ line: you have only to sub- 
stitute your own name for the name of the real author or of the 
former plagiarist. People will not applaud you the less though of 
course the injured party may retort with a satire or a s(»b. A 
good Diirn may die a rich man. Mira would hardly open his 
inouth anywhere under fifty rupees- He wa« an illiterate man: he 
could not read, but he knew by heart a wonderful number of su[igs, 
iu)d could improvise. You would ask him for a song in a certain 
shade of feeling ; then he would go out with hit men. and an hour 
afterwards ihcy would come back and sing a beautiful cliorut on 
the rehab. His song of 'Zakhm^' is sung wherever ihrre are 
Afghans, as far ha Kampor in Rohilkhand. and Hayderabad of 
Dckhan. and sets them a-<lancing iis soon as the first notes arc 
struck. Il w^is Ming at the Kavul Pindi interview us. the national 
song of the Afghans, though it is nothmg more — or, rather, 
nothing less — than a love-song. An Irish journalist — Mr. Grat- 
taii Geary, of the Bombay Gaitlte — was struck witii iu melody, 
and had it printed, li is probably the only Afghan song that has 
ever been publishal (two >ongs have been translated by Mr. Thor- 
bum in his book on llannu. and another hy Colonel Raveny in 
the introduction to his Afghan grammar). 

The people piously inclined object to song, aniung the Afghans as 
well as elsewhere; ant) the Mollahs inveigh against the Dums. 
There is only one occasion when even a Mollah will approve of the 
song of a Dum ; it a when the Crusiade. or, aa (liv Anglo-hidians 
say. the Crescenladc. ha»been proclaimcil: I hen is the time for the 
DuiM to rehabilitate himself, as he sings (he glories of the sacred 
war. Ihebhsa reserved to the Gfiaji, the ix)scs that grow for him in 
the groves above, and the (ilack-cyed lioiiris thai come (n>m licaven 
and give the dying man to drink of the sherbet of mart)Tdom. 
But, in spite ot the Moliahs, the Dutn is a« popular in his profane 
as in hb* »emi-3acrcd thar.ictcr. Song is a passion with the Af- 
ghans; in fact, one of the few noble passions with which he is en- 
dowed. Whenever three Afghans meet together, there u a song 
between them. In the kujra. during the evening conversation, a 
man rises up. seiies a rehab, and sings, sings on. I'erhaps he is 
under prosecution for a capital crime; perhaps to-morrow he will 
Ik hunle«) to the mountain, sent to the gallows: what matters r 
Every event of public or private life enters song at once, and the 
2)hms are the journalists of the Afghans, Possibly the Duin of to- 
day haa [iresencd Un u.s (aithftilly enough a picture of what the 
Bard was with the Gauls. 



ENGLISH COtN-SAI.ES OF 1886 AND 1S87. 

As the English season for coin- sales will soon begin again. Tie 
Atkfnitunt gives its readers some information on the general re- 
sults of those which haiix taken place during the last ten months. 
The coin-selling year may be said to commence in November, and 
lO end in July : sometimes it is extended into August, but, if so, it 



never oversteps the first week of that month. Even between No- 
vember and August there arc certain periods which have to l»e 
avoided, espwrially imme<liate!y before and after Christinas and 
Easter. The reason for these precautions aiiscs from the circum- 
stance that collectors of coins arc comparatively few. and some of 
the largest buyers liveoui of London : confte<)uently those who have 
collections to dispose of must be careful to oltcr their wares for sale 
when these rare birds arc most hkely to br in toM-n. Sales of 
pictures and china will generally secure a good attendance, but not 
so IS il with coins : so these precautions must be taken. 

Coin-sales ni.iy be divided into two classes. — ancient and mod- 
em ; the formrr di-ating chiefly wiih the coinages of Greece and 
Rome, the latter with those of nations of modern times. It will be 
found, on looking through the ^iale-catalogues of the last season in 
England, ilvai those ol modem coins predominate. Of ancient 
coins there have been only three collections sold : via,, a portion of 
the stock of the late William Webster, the well-known dealer, Dec. 
22: a collection of "a gentleman relinquishing the pursuit." June 
14 and 15 ; and a cabinet of select Greek coins, Jtme 37 to July 
I. On the modern side there have beai three sales ol four to &ix 
days each, in December. May. and .liigust : other* o( the war med> 
als, eic.ol Capt. E.Hyde Greg; the coins of the late Joseph Mayer 
of Liverpool ; of the late Archdeacon Fownall. vice-president of the 
Numismatic Society ; and of Major W. Stew.irt Thorbuni, There 
has been one very impariant sale in Paris of Roman and Kyz.inline 
gold coins, belonging to the Vicomie Ponton d'Amccourt ; but, as. 
we are concerned chiefly with what has taken place in England, wc 
shall not enter into any particulars of that sale, beyond renuirkin^ 
that the prices yielded on thai occasion far surpassed thoM of any 
previous sate of this class of coins. We mention it as it attracted 
many English buyers. 

A general glance at the above-mentioned catalogues will show 
that there is. and has been for some few years, a consldcnUe 
falling-ofi in tlie prices ol ancient coins, while a more than corre- 
spondmg increiic has taken place in the sums rcalijcil by modem 
coins and medals. Rare and fine (ircck and Roman coins will 
always comm.ind a market, but thete pieet^s are exceptional ; anil a 
general good average depends princip:Uly ow the more ordinary 
pieces In silver and on the copper coins. The sale of a "cabinet of 
select Greek coins" in June mv\ July, when the catalogue wa& 
issued, bid fair to witness some big prices ; but unfonunatcly, when 
the coins came to be examined, by far the greater portion, at least 
of the rarities, \verc pronounced to be forgeries, and the conse- 
quence was that those collectors who went to London bent on 
making some good purchases for their cabinets returned home with 
their purses but little lightened. It was a bitter disappointment to 
many ; hut it has served as a warning, to tliosc who have collec- 
tions 10 dispone of, to be careful and see that what they offer for 
sale is 'above suspicion.' A coin, before it passes from the 
auctioneer's hands into those of the buyer, has to undergo a severe 
and critical cxaniin.tiion. It is turned over and over, its merits or 
dements are discussed on all sides, .tnd. if any doubt is expressed 
as to its genuineness, rumor soon i^preads the doubt, and it is 
generally doomed. In the sale referred to, among the false coins 
there were many ^ermine pieces, and some of cunsideruhlc rarity ; 
but their character was clainageil by their false brethreru and they 
paid the penally of being in such bad company. The other sales 
show a fair u>ciiige of prices for the finer pieces, but a very low one 
forthe morccommon ones, especially those in copjier. As an Ulus- 
trfition we may (pvc a few examples. Syracusan decadrachms, or 
' medallions ' as ihey arc more commonly called on account of their 
sixc, realised from ^^19 to ;^3o tos. ; a irir.vlrachm of Naxos^wiih 
seated figure of Silenus on the revere, ^^ los. ; similar coins of 
Acnus, .£10; of Akanlhus.^7 7s,; of Ariarathcs IX.. king of Cap- 
padocia. j£i8: an clcctrum stater of Cyiicus. j£i3: a tciradrachm 
of Antiochus VL of Syria, j^ia. etc. Thtte pieces are all some- 
what rare; but. when wc examine the lots containing the smaller 
silver coins and those of copper, wc find as many a-s twenty or 
more going for only a. few shillings. These results are very rttsap- 
pcnnting. especially to those who formed collections socne years a£0, 
and consider them in the light of Invested capital. 

l.et us now turn 10 the modem side, and see what is taking place 
with English coin» and medals. Other European coins, for the 
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most pan. must be placed outride our consId«nition. They never 
h:«l a tnarkel in England. The (aci in, these coins are much too 
numerous (or any private indirittua! to make any thing like a rejjre- 
scntnitvc series of each class, and their Acquisition must be left lu 
national collections, where one naturally expects to tin<t ev-rry coin- 
age well represented. The result of our obser^-alions on the 
English sdc a( numtsmaiics will be found to be ju&t the reverse of 
those on ancient ccam, and in all casn prices have considerably 
adranced. Taking the sales of the 1a'«t twelve months or so, ue 
will note the prices of a few pieces, none of which can be said lo be 
of vcrj- great rarily. Pennies of William the Conqueror, when (inc. 
sold from £2 lo j^l ros. each ; a light grait of Henry VI., £7 los, : 
another of Edward V.. £j jS. ; a crown o( Elizabeth with t».m. 2, 
£7 $s. and £7 los. ; another of James I,, with reverse inscription 
QVM OEVs CONIVXXI Y NFJMU sEi'ARET. a common type. £7 17s. 
W. ; an Oxford crown of Chiirles I., jjll lis.; Tanner's copy of 
the sixpence of Cromwell, over £$0 ; a half-broad of Cromwell. 
£^2 ijs, : a half'Crown Aammereiiot Charles II.. ^ 8s. : a proof 
crown of Geot]gc It., ^^t 1 5s. ; * paliem crown of William IV.. £21 
los., etc. Such prices as ihcse a few years agii would have been 
deemed alinwt incredible. Even the ordinan' pieces, if in any 
thing like tine condition, of the rcif^s of the Georges, William IV., 
and Victoria, many of which are only ju^it out o( currency, and 
some few still LurrenC, cannot t>c purchased excepting at high 
priceii: and the copper coins and tokens of ihe seventeenth and 
eighteenth centuries have risen several hundred per cent in value 
A corresponding reslilt is also shown with regard to English 
medals of all cLisses. For some years the value of Kngti<.h coins 
had bc«n ri&ing steadily, bvit it was the Shepherd sale in tSS; which 
gait the great impetus, and since that time it would appear as 
though collectors do not place any limits on their bids if they happen 
to come across desirable acquisiiians. 

How, then, can this great change be accounted for? The 
answer to this question is a very simple one. The old class of 
coin-collectors is fast diminishing, and a new one has sprung up in 
its place. Twenty ycar^ ago iherc were in England a considerable 
body of collectors of ancient coins, but now they can almost be 
counted on ones fingers ; while, on the other hand, for one collector 
of English coins there are now ten. This falJiiig-off in the old stock is 
much 10 he regretted ; for many a man in advanced life has been 
induced, by Ihe sight of Gredc and Roman coins, lo open those 
books which had remained closed since he left schuol or college. 
On these small pieces o( mt-tal we find ilhiMratcd the myths of the 
gods and heroes of the Greek world : we arc brought face to face 
with the portraits of the great generals of ancient times. Alexander 
the Cireat. Lysimachus. Julius Caesar, and Pompey, of the long line 
of the Piolemiesof Egypt, of Ihe kings of Syria. Cappadocia, and 
Bactria, and of the still longer scries o( Rom.nn .ind Ity^aniin^ 
cmpetots and empresses. The student o( palaeography, too. will 
glean much infofm.itioti from the examples of v.inout .ancient 
alphabets, such as the Lyci.in, Cyprian. Phremcian, Greek, and 
Latin ; and to ihc mctrologist arc laid open the various syslems of 
weights employed by the great nations of the ancient world, -ind 
through ihwc the pmicipal lines of trade of the Greek* and 
Romans. The anisi, too, will find on coins the various 
phases of ancient art cle-arty defined. They shovr art in its origin, 
in its growlh towards perfection and in its peKection, in ii-^ decline, 
and in its degradation. The»c arc but a few of the charms offered 
by the study of ancient numismatics, and it is Ihcse which will be 
lost when coin -collecting is abandoncil. 

Fortunately, while the general lasic for these objects in England 
appears to have been on the wane, those who remained constant to 
the study of ancient numismatics have worked with all the more 
ardor, and m few department* of learning lias more progress been 
made in the last few years. But the results of these labors, till re- 
cently, have never been embodied in a compact form, and were 
orily lo be found scattered over many volumes of periodicals and 
journals. The Clarendon Press has, however, taken the matter in 
hand, and. under the guidance of Mr. B. V. Head, has issued a 
' Manual of Creek Coins ' (' Historia NHmorum '), which gives in a 
concise form the hislor)' and description of ancient Greek numis* 
inalics {Atkitt.. No. 3098, p. 357J. It also deals with thnr art, 
metrology, types, etc. The work commences with the coinages of 



Europe, beginning with that of Spain, and. journeying eastwards to 
Greece proper, crosses over into Asia, and ends with Ihe series of 
Africa. This is the order .-w!opt«l by Eckhel over a <eotur>- ago, 
and. being generally accepted by numismatists, has been followed 
by Mr. Head, The work does ftot claim to be complete, for it was 
impossible to aim at completeness when the author was so limited 
in space : but nevertheless the student of Greek numismatics will 
find in it all tlLit he nerd» at lirst, and when he has mastered it. if 
inclined, he can r^a^^ily turn 10 the more lengthy dtesertalkins. a list 
of which is given by Mr. Head in his introduction. The vrork is of 
so recent a date that the extent of its influence on the numismatic 
world cannot at present be gauged : but that it will bear good 
fruit wc do not for a moment doubt, and it may even iDcrcise the 
list of those colleclors whose falling-i>ff wc are now regretting. 

We may add that what has been done by .%[r. He.id lor. Greek 
numismatics had recently been done by several other well-known 
numismatists for English coins and medals : and this may, [>erhaps, 
in some degree account for their popularity at the present time. 
Two new editions of Hawkins's work on the silver cwnagr have 
been issued. Mr. Ken>-on has written on the gold coins, Mr. Mon- 
tagu has described the copper coinage, and Hawkins's long- 
promised work on English cwns has at last appeared. 



HEALTH MATTERS. 
Grinder's Coosnmptioa. 

Dr. CkNEDV ofShciburnc F'alls, M.iss., recently read a paper 
Iwfore the Franklin District Medical Society on grinder's consump- 
tion, being the results of hi* observations on the grinders employed 
by a cutlcr>- company at that place, numbering, on an a\xrage, 
forty men and boys for the past twenty-live years, During the ten 
years just ended, twenty-three grinders have died with chronic dis- 
ease of the air-passages, and three arc now confined to the house 
will) »md.-ir affections; and fii-e in whom the disease has made 
considerable progress are Still at work in the cutlery. Of all the 
occupations in which the workers arc compelled tu inhale an at- 
mosphere loaded with irritating dust, as coal-mining and iron and 
metal polishing, none seems more certain or fatal tn its effects than 
grinding. Investigations mailc at Sheffield. Eng., fix the average 
perio<l which grinders can work at lliirtccn >'ears. The first 
symptnm which manifests Itself is cough, soon followed by short- 
ness of breath upon exertion, as walking up hill. During all this 
time an inflammatoiy process is going on in ihc lung, which rr> 
suits in a gangrenous or purulent c<indiIion: the patient having fever, 
and often a terrible cough. During this attack the patient is con- 
fined to bed from ten to twenty weeks. After six weeks an ab> 
scess forms in the lung. an<l, when the pus is ex|)eci»rated, im- 
provement begins. The progress of some cases is exceedingly 
slow; some of the patients living ten years or more, after being 
compcllfd to leave the slwp t>y ihwr cough, most ol il»e time in 
chronic invalidism, and dying at last from the exhaustion dependent 
upon piiltnonary disease. 

In spile of all treatment, the Ineviuble tendency of the disease 
seems to be toward a f.-ital termination, and Dr. Canedy states 
that he has never seen any recoveries. The picture which b gireii 
us in this paperLt a most distressing one ; and it would seem that 
some attention should lie pai^l to the subject by those in power. 
The improvements which have been made in unhealthy trades by 
the siibtiilullon of sanitary for unsanitary conditions have been so 
marked that some of them can certainly be applied to the reduction 
of the great suffering and mortality among the cutlery gncKlers. The 
State Board of Health can here doubtless fmd an opportunity to do 
more good work in a lield in which it has 60 long and so well 
labored. 

TifF Children or New York. — At a meeting of the New 
York County Medical Association. Dr. diaries A. l.cale presented 
a paper on the prevention of chronic disease among the children ol 
New York City. The tacts which formed ihe baaa of thin jKipcr 
were obtained by Dr. Lealc and his assiKiale physicians, fniin their 
gratuitous visits to the ten cii\cnl-ho uses of this city during the 
summer of 1886. Their vrark extended over a period of six weeks, 
during which time they visited 3j6S9 families, representing 7,146 
adultsand 10.0IJ6 children. Of these. 317 adults and 3,376 children 
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were found sick; me&sles, diphitieria, scarkt-fcvcr. scrofula, and 
fty{)htltt being ihe jirevailing i]i»c;is«, In nearly every instance ihc 
sick children wctc not only withoul projjcr inndical attendance, liut 
were liviiijj in places rcndchnK complete rccown' to the majority 
almost lm|>o'iMblc. To give the siclc chiklirn the benefit of fresh 
air. 6.312 iree ticket* were dii^tributed for the encuriions of the St. 
John's Guild Ftoaling Hospital, where thcj- and thdr parents were 
^vcn a sufficient quantity of good foods. Twenty-four vot)- sick 
children were sent to a hospital on Slaien Island, where they re- 
mained for a week or two. In the final report of one of these 
ph)-&ici:ans. he gave it as his opinion iSai the great dcalh-raie among 
children under five j-ears of age was aitribuiablc to over-crowding, 
filth, filthy habits, and bad drainage. He says, " Upon a hot sum- 
mcr'a day lo enter a room in a rear hou»e. whose w:ills were 
cracked and besmeared with refuse, and [>erhapsdead vermin, oc- 
cupied by a family of six or eight, harboring three or four boarders, 
upon the tloor of which might be seen soiled linen, particles of food, 
and children, with a mother ^tandlnj^ h\khh the rcd-lioi Move, 
waiihing and cooking, and jxtrhaps ntlending to a Sick child, lying 
in a dark bed-room, suffering from cholcra-infantum. diphtheria, or 
scarlet or typhoid fever, was a spectacle frequently indeed brought 
to my attention." Another physician observed a great number of 
cases of diseases of ibc eye and car, especially among those sub- 
jected 10 bad hygienic conditions. vVll the houses, without exception, 
were overcrowded and in a lillhy condition, the rear houses being 
daric and badly ventilated. In one apartment having three rooms, 
bom twelve to fourteen persons were often found : in some of these, 
biber. mother, and grown-up sons and (laughters all sleeping in 
one room, without any regard for delicacy or decency. A third 
memltcr of thi^ visiting curp^ describes the small yard of a rear 
tenement, containing an open ccssi)ool, around which groups of 
sickly children were playing; these children being stunted in 
growth, pale, dnd. as a rule, having aotiic form oE u|}hthahnia. Of 
Utirty children found in one of these fcniall yards, Oinly one could be 
said to lie in vigorous hciUh. 

CAUSBOrTvrHOll>-FBVER. — Investigations made by Bcumcr, 
Fejper, and others seem to have demonslr.tted (hat a ptomaine pro- 
duced by the typhoid- bacilli wtien injected into anim.ils may cause 
a disease resembling typhuid-fevcr. Ttiis ptomaine was discovered 
by Brieger, and named by him ' ly photoxine.' It is this ^iuhsiance, 
and not the germ directly, which is the cause of typhoitl-fcver in 
man, according to the moat recent ihcvr)*. The London .Utditai 
Rtcord, in commenting on these researches, draws the following 
conclusions from them: "i. The symptoms and alterations ob- 
served in animals in which cultures of typhoid-bacilli had been in- 
jected arc due to the toxic substances secn-ted by these bacilli, i. 
The noxious germs, which secrete the typhotoxine, are repro- 
duced in the intestinal canal. From these the ptoiiiaine is taken up 
by the circulation, and carried lo all the organs ii.iblc to be a^ectcd 
by this poison. 3. It is most probable that the same takes place 
in abdominal typhoid-fever of man. 4. A first infection induces 
immunity againut the injurious cfTect o( a later infection, even 
of large quantities of the (okic substance. 5. Further experi- 
ments and careful clinical investigations arc necessary in order 
to establish a scicniitic support uf the theory of inimiinicy from 
infections of sterilued cultures coniainlng not more than a de- 
tettnined quantity of lyphotosine. 6. In cnsc this theory be an 
ascertained fact, the reproduction of ilic same Immunity In inan 
would be justified by commencing with very minute doses of 
typhotoKtne. which would be gradually increased according to the 
results obtained." 

ATicsr roK iheChulera-Bacillus.— Bujwid, in the Zrt/- 
iihrift fur Hygitm, describes a chemical test for (he detection of 
the presence of the cholcra-baciUus, He adds to a bouillon -culture 
of the bacillus from five to ten per cent of ordinar)- muriatic acid. 
Id a few minutes a rose-violet color appKirs. which increases m in- 
tcnaily for half an hour, ll remains unchanged for &e\'cral days. 
This re-action occurs in boudlon-culiurcs ten to twelve hours old, 
and in gelattne-culture* after twenty-four hours. The coloring is 
increased by heat. It is claimed by Uujwid that this color is 
characteristic of the bacillus of Asiatic cholera, and distinguishes it 
from alt ulhers. 



BOOK-REVIEWS. 
The Eltmmli of Political Etoiwmy. with Some Applii»lian% t& 
QuislieMs of tht Day. By J, Laurknce LaVCHI.IM, New 
York, Applcton. 12* 

The author of this work is impressed, .is many other people are. 
with the iiiiportiince of a more general training in economic science. 
Almost .ill of the tiucsiions with which our national government 
will »oon have to deal are of an economic character, or involve 
economic considerations; while the conilict between labor and cap- 
ital shows the imjioriance of economic scicticc in purely industrial 
affairs. To supply the needed information, it will be necessary to 
introduce the study of economics into our high schwls and acade- 
mics, and for this purpose good elementary treatises, .in; necessary. 
Such treatises, however, are by no means numerous: and hence a 
work tike Professor Laughlin's is to be welcomed. It is tniended 
as an mlroductor)' work merely, and for the use of achuola 1 " The 
main topics arc treated, the fundamental principles are empha- 
sized, but no effort is made to produce a dcriailcd and nchaustive 
trcitisc" fp. viL). The author's object, we think, has been success- 
fully accomplished. The adaptability of the work to school 
use must, of course, be tested by actual practice; but it certainly 
h.-ismany of the qualities that such a work ought lo have. The 
division and arrangement of topics are excellent, and the style 
clear: while the choice of matter is iippropriaie toan elementary 
treatise. The work is divided into two parti;, the first demonstrat- 
ing the principles of the science, the second applying them to the 
economic problems of the diiy. The doctrines and method of the 
work are those of the standard English school. Indeed, that school 
seems to have been followed a little too strictly: for, though its 
method is the leading and most productive one. jret tf»e compare 
live and historical methods have their uses. 

Professor Laughlin gives (he u.sual definilionit of 'wealth* and 
'value,' and the usual account of the agents of production. He 
lays special stress, however, on the important function in conte«n> 
porary industry of the skilful industrial matl:^;er. In treating gf 
exchange, he follows Mill in the main, while adopting something from 
Caimes on the subjects of supply and demand, and foreign trade. 
On the subject of distribution he hulds the views that have prcrailed 
generally among F.nglisli writers, with the fiction of the wages fund 
lefl out. He argues (bat "the proportional shares of labor and 
capital out of the pro<[uct will depcn<l upon lli« relative scarcity anJ 
abundance of lahorand capital'* ij). 1S6): while" the prutluciiveness 
of a country's mdustnes deiermini^ whether the general level of 
wages shall be high or low " (p, t^S). Interest, 01 the share o( the 
capitalist, he considers a rewanl for abstitiencc merely, while the 
prolit of the industrial man.iger is treated as the wages of a supe- 
rior kind of labor. 

In the second or practical part of the work. Professor l.AughliB 
seeks to apply economic principles to such questions as socialism, 
taxation, free trade, and others, while recognizing (hal such ques- 
tions cannot be settled by economic consiilcraiiona alone. His 
remarks on the subjects of tnoncy and taxation, if generally read. 
can hardly fail to he ui«fid. He condemns socialism, ajs all econo- 
mists do. and holds that the prosperity and advancement of the 
working-classes depend on (heir own mental and moral imprav^ 
ment. He favors individualism, and dcprtieates undue interference 
by the State holding that " it is high lime (hal the weak and nar- 
row-minded recourse to the State for legislation on every cooceiv 
able subject should be abandoned for a greater growth of seli-hclp 
and a more independent and 3clf-conhdcn( manhood" (p. 349). 
The book may be commended not only tor schools, but also (or 
private students, and we should be glad to see it extensively read 
t>y the working -people. 

Animal Life in the Sea and im th* Land. By SARAH CooPER. 
New York, Harper. 12*, 

Ir is impassible to give, in Large type, in the space of about three 
tiimdred double- leaded, duodecimo jMgcv, a satisfactory account of 
several hundred species flf animals, from the lowest to the highest. 
Vet this is what the author attempts in this volume i and she throws 
m, besides, a chapter on coral-reef &, and many pages alKHtt fossils. 
The result Is a curious crass between a grammar-school text-book 
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on xool«g>' and a chUd'i plclure-book of animals. The chapters 
BTc divided inio short, numbered paragraphs, each hejided with ^ 
fuU-fACed subtitle, in the style of a school •reader," Thi>. and the 
rather peda^o^cal style, render it nearly cenain that young people 
■will not read it ; while the iieccssar)' stcetchiticss o( its contents, 
and the innunrierablc omissions, render it nearly useless aa a book 
of reference. It ni:iy have some value in the hands of a teacher as 
suj^citing a scnts o( loi>ics for elaboration, but. even so. wc are 
confident ihnt ihe palicnt cianitnacioii of half a dozen typical speci- 
mens would fumish belter result; than thi* fragmentary treatmeni 
of several hundred. It is essentially a compilation. After reading 
the book, one dare iiai stvcar that the author has ever seen a single 
one of all ihe niiim.tis ilescrilied. unless it he some of the common 
sea-crealun-s of thv M^suehiiselis co.iM. The llluitraiions ^fK 
ailraciivc, reasonably accurate, and many of ihcm ailistic. The 
mechanical jiart of ihe book is well done. "< 

Die PtytM itcken Sf^rw^en d<t KiaifetnUers. Von Dr. H . 

EuMiSGHAt;3, Tubingen. 

WHiLKthif worLc by an rmitieni German alienist is primarily 
designed for specialists, it contains a number of inlerrsiing obser- 
vations valuable lo all who arc cunccmed in the training of chil- 
dren, and illu«iraiing from an unusu.il jioini of vieu' cenain marked 
characteristic* of child-mind. The limitation of • chi!dh<KMl ' strictly 
to Ihe period before the cslahlishing of ihc fuDclions that connect 
the individual with the race is at once signilicant : it gives the 
pby5ial0gic.il basis for much of what ii distinctive in child-life, and 
acocnls the cnotmiiy of the tirld of thought and feeling which ihc 
approach of adolescence swddcnly reveals. .\i mental disease is lo 
a large extent a concomitant of civiliiation. and this in turn is 
depenfJcnt upon a general and prolonged brain -culture, it is easy to 
see that the child who has not yet rcachc<l the stage where char- 
acter is esuiblished. where keen competition excites each brain-cell 
to a maximum of aclion. is spared a large proportion of menial 
disease. This fact. then, that mental diseases arc far less common 
among children than among adults, with the further fact that the 
affliction of children by a large class of mental diseases not uncom- 
mon in adults is a sporadic occurrence, it is cstcniiat lo bear in 
mind. Since the influence of a pernicious environment is respon- 
sible for only a sm.iU share of mental brcalidown in childhood, it 
(ollon-^ that heredity — Mhc sins of the fathers' — is the great dis- 
posing cause. And this shows itself in the production of two 
classes of children : (11 those who from birth show the niarks of 
mental ticficicncy or pcrversiiy, or who, without any accident or 
maltreatment, are sure to show such mai1:s within a few years; 
(3) those who show almost no suspicious symptoms in early child- 
hood, but in whom the strains demanded of a civiliurd city child 
ciuse mental bre:;ikilown. It is this last numerousclassof children 
that is open to the wise treatment of the intelligent parent and 
teacher as ncll as of the knowinj; physician, Anoilicr noteworthy 
potnt is that the mental ahiirirm;ility oj a child can he dciennincd 
only by reference to a norm,iI child of the same age. and with an 
^prccialion of certain traits, which, almost always palhologicnl 
when occurring in adults, arc within the range of nonnal indi- 
vidualiiy in children. The analogy between the acts o( the insane 
and the trails of children is often drawn. This includes mure than 
the degenerative processes of senile dementia ( second childhood >. 
and IS shown, lor example, in the passion for collecting ail sorts of 
cunosities, odds antl ends, and the like (common lo certain forms 
of mania). The most striking InsUnceof this .inalogy is that of 
Ihe w.inlonness of the actions in the irAnstlion period between boy- 
hood and youth, for which the Germans have the term Flegeljahre, 
Here there is all the recklessness of demeanor, bigness of plans, 
swaggering egotism, and excitable caprice char.ict eristic ofde«'el- 
oped mani.-L Etui it is only in the presence of prcdi.«posing causes 
that this period leaves the region of the normal; and the frequency 
of runaways fram home, and other cravings for a free roaming life 
that appear at this age. suggest that a rational outlet for this 
superlluous energy might be provided. 

Leaving thi-se general considerations, a few points of illustrative 
value should be mentioned. In an interesting chapter on suicides 
in dtildrcii, Dr. Emminghaus accents the importance of one-sided 
precocity as a disposing factor. Ideas belonging to a more mature 



period of life are by accident, by exciting literature or other cause, 
planted in a yielding brain, that has not yet acquired the subiUty of 
will, or the firm dLstinciivcncss of moral habit, itial keeps such 
weird notions from realtiaiion in action. Nothing could better 
illustrate the mi«hi«\-ous tendency fostered bj- competitive exami- 
nations, to svad children on ahead of ihctr years, with a show of 
great brilliancy, but a brilliancy dangerous by lack of a sound 
physiological tpnsit. The Irii-ialily of the alleged cause of suicide is 
only a further evidence of ihc abnormaliiy (usually hereditary) o( 
such children.' 

idioc)- and Imbecility have aln-atys been the type of mental dis- 
ease in children. Their ultimate relation with other forms of in- 
sanity is likewise well understoo<l, and it has been spoken of ai 
nature's method of cutting off the progeny of a degenerate strain. 
While by its nature incunibic, modem study has succeeded, by an 
carty apprechtion of the condition, in rescuing all but the severest 
forms from the utter helplessness formerly so common. 

Finally, this very imperfect sketch of Dr. Emminghaus's point of 
view should not be completed without mentioning that the sharply 
defined plan of hts work prevents him from recugniimg that host 
of mental affections whose germs are often innate, and whose 
prodromal symptoms often clearly manifest in childhotidi but 
which come to dititinct view only Uter in tl(e, especially at the 
periods of intense physiological change. 

The Relative ProPartiom of the Sieam-Engint. By WlLLIAU 
DENNfS Marks. Philadelphia. UppincotL 8*. 

The little book lying before us is a volume containing matter of 
value and interest to technical schools, ft rcprcNents ibc 6rst 
attempt which, so far as we are aware, has ever been rnadr to de- 
termine, by correct methods and in any considerable detail, the 
pioponions of the parts of the steam-engine, li is a singular fact. 
that notwithstanding the importance oi Ihe steam-engine, and its 
ntiractivcness to .scientific writers on applied mechanics, no treatise 
uf Itiis character has crer before been produced. The general 
theory of the heat-engines ha*, especially during the present gener- 
ation an<l since the time of Rankine and of Clausius' work, been 
writicn and rc-wnttcn by many writer*, great ai>d small, and has 
been elaborated with all the ingenuity that such authors are capable 
of; but not one has hitherto had the good judgment, the patience, 
and the ability, to produce a good book on the proportiuning of its 
rods and cranks, it.t fly-wheels and its cylinders. Some such work 
has been done by a tew European writers; but none have devoted 
themselves to the production of a special treatise upon the subject. 

Professor Marks has gone into the work with a zeal which rtnild 
not but be fruitful of result, and has produced a book which 
will lie of very great value to the profession and in the schools. 
Collating all ih.it ctiuld l>e found in Standard writers on the strength 
of materials and on machine design, he has added much tiseful 
material as the result of his own investigations, and has thus put 
into convenient form and into a single volume a "reiy large amount 
o! fact and calculation indispensable to the student in engineering 
and 10 the designer of machinery- ol this kind. A chapter is devoted 
to the study of ihc proportions of the steam-cylinder and the calcu- 
lation of power; another to the sizes of bolts, areas of ports, and 
site of piston-rods. The proportions of fastenings, such as gibs and 
keys : Ihe satt and shape of the connecting-rod and its connections ; 
the sizes, forms, and proportions of crank-pins, and the proportion- 
ing of the crank in wrought or cast iron and inslccl. — form the sub- 
jects of succeeding chapters ; and the siie of the crank-shaft in the 
several available metals is calculated by carefully ectahhshed for- 
mulas and rules. Among the best parts of the bookare the studies 
of the effect of the Ay-whcel. and its action as a regulator. This is 
probably the most complete and practically valuable discussion of 
this subject to be found. The last chapter, tliat on the governor, 
is the least satbfactor)' in the bonk; and it would seem that the 
writer had not yet worked up to that point in bis progress toward 
his ideal of his book. 

■ It is inMmtiuB 10 net* llwl tvca in children ili( mudo a4 Miuid* w iba l*o 
Ksa *n ■uiLiuily difUnat. The bor* in i**eMT-Gi( prr cnl a( ill cun haoi 
themwIvM. in AfitcB |,*t <*nt dRmn (tienwclTct. in three p« ceoi pojiaa iboDKltn, 
■ndnetrcr >Ub thcRUclfCL 01 ihc glrlv ddIt ten (Mtcent nnl dcMh try bROclac. 
but*<H)>.fsut p«rcaBi bf dievBuig. ibinecB |«roait bx pokoD.BBd (i^i f*' M«l 
by ilabbia(. 
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Two chaplcTs are given to the MuJy ol ihr • UmitMlonit of lh« 
sicftnt^nginr.'a phras* ol sonM;^^'h3t nwltward form rhetorically. 
but wfakh is lautiliar 10 all engineers interested in the subject as 
rclalinii; to ihe Hmils set to tbe clKcicncy of ihe machine by the 
counieraciing intltiences of • cylinder eondensaikm.' — anniherawlc- 
vrard phrase, meaning condensation of steam in the stearD-cylindcr, 
— and of conduction and r.idiaiiun or other forms o( waste which 
dLilin){tii«h the »clii»l (roin the Irle.-il Migmc. Here Ihe author lakes 
the hitherto unconi|ucrt.xi bull by the horns, and gains the honor of 
having been ttic first 10 j»roduce a rational formula embod>ingwha( 
are supposed to be the Inws of thLi tnetliod of tmnsinis^ion of heat, 
andof lo»of engine efficiency due toil. The resulting exprciiion is 
sotnewhai complicated : but it is justified by eipr rimenl. so far u 
comparison has been carried by tis authot, and nuiy be expected to 
stand until further progreu it made in invesiijfation »}{ the actual 
conditions, — which are unquestionably far from Iwing lew or unin- 
Tolved,— and extended research shall have throtfm more light upon 
a problem which is to-day the most important in the whole theory 
o( the Steam-engine. 

Space does not permit the criticism in detail of this or of any 
other pan of the book. It is rich in valuable material, and at- 
Ihough. like the angcK not absolutely without fault, in the opinion 
of well-in fonited engineer), either in mailer or in manner, dcsenes 
exceptionally high praise (or its wealth of excellences- 

TAe Aiuitnt Citits of thf .Vrtw Wmrid. By Ddsiftft Chakkay. 

New York, Harper, 8<». 

In the present volume I^ir^ Gianiay ^vcs the results of his 
long and careful exploraiionx in tentnd America, which were begun 
in 1S57. Since that time, .ill his energies have been direeied to- 
wards the collection and preservation o( the antiquities of that 
counir>'. As the expenses of his expeditions were defrayed in part 
by the French Gov-emment. in part !>)■ an American ciiiaen. Mr. P. 
Lorillard, his collections arc dc|>ositcd in the Trocadcro in I'aris, 
and in W.i^hinglon ; lliej- are indispensable for all future studies of 
the culture of ancient Central America. The book under review is 
as well pl<:a>ant to read — dcscril^Dg, as it docs, the Iraveh of the 
author and the present state of the country —as of scientific value, 
giving Ihe results of his studies, and showing in numeroLis splendid 
illustrations the ancient monuments and other kinds of relics, as 
wdl as bcnuiiful vicM-s and characterittic groups. 

It was Ihe main object of the expedition with which the author 
waa intrusted to collect authentic material for a thorough study of 
the ancient civili ration of Central Americ.t: lliercfore his sttidiea 
were almost excluMvely directed to the cotlening of relics, photo- 
graphing of buildings and reliefs, .tnd making casts of the inscrip- 
tions and bas-reliefs. The material he gives in this line cannot be 
excelled. His rrsr;irches lead him 10 the conclusion that the 
Amerituin civiliiation at the time <>f the conquosi was of compara- 
tively recent origin. It is his opinion that all tls branches bear the 
characteristics of Tohec civiluation. and that, by studying the monu- 
menls, the migrations and the gradual development ol Toliec an 
may be discovered, A map shows the author's opinion regarding 
the subject. He lets the prehistoric Toltccs immigrate from the 
north-west. From the plateau of the City of Mexico two branches 
emigrated. — ihc Gulf branch and the Pacific branch. Subdivisions 
of the former invaded Yucatan. He lets the two principal dins- 
ions meet in Co|>an. the south-eastern terminus ol their migrations. 
" The Toltecs," he says, "migrated south, following the coaita of both 
oceans. The)' ceased to exist as a nation after the diATUption of 
their empire; but their scattered remnants carried cm the work of 
civiliialion in Central America, on the high plateaus, and in 
Anahuac, evidenced in the strong resemblance that the civiliz<iiions 
of ihe*e various regions bear to axtx another." The time of the 
erection of the largest buildings and temples he supposes to be about 
the twelfth century. 

We cannot accept those theories of lh« author referring to the 
connection between Ihe art of eastern Asia and Central America, A 
thorough and detailed comparison has never been made, and super- 
ficial similarities of monuments and customs cannot be a sulBcicnt 
proof of a common origin. 

Sincc the present volume was written, the author has accom- 
plished a new joumc)* to his favurite field of explorations, a pre* 



liminary rei>on of which is being published in Lt To»r Ju MvnA 
anil in the CMus. The recent enterprise of this devoted enplorer 
has not been less successful than the former ones, some results of 
which arc fonunately made acceasriblc in the volume ju»t published. 

Living Lights. ByCHARi.ES FREDERICK HOLDER. New York. 
Scribiicr. 1 1". 

Mr. Holder has thrown into a iMpular fonn the substance of 
what is known aliout phosphorescent animals, illuminated by oc- 
casional coruscations of imagination. Most of his readers will be 
surprised to learn that the power of emitting light ts so widely 
shan-d by animals of all classes. Not only do fire-flies fly, rUjw- 
worms glow, and zoophytes twinkle in Ihe sea, but se-a-anemones, 
al^onarians, gorgoiiias, siar-fishcs, earth-worms, crabs, shelt-fisli, 
It^anb. frogs, toad^fishes. birds, monkeys, and men must be added, 
according 10 Mr. Holder, to ih* number of animals capable of giv- 
ing forth light. In the author's preface, he says, '" In the United 
States there arc ten thousand enrollcil young naturalists, compris- 
ing the Aga.s&ix .4«suciation. An one of a committee solicited to 
anSM-er ciuestions propountled by the y<^ung people. ... I have 
often been surprised at the nature of the queries, which shows that 
this army of young observers includes many who arc not mcrriy 
collectors of curiosities, but .ire i\aiuralists in the best sense. They 
arc systematic inquirers, and working in the right direction to be- 
come scientists, should tbcy continue. It is lo these young scien- 
tists . , . that this volume b addressed." While we welcome any 
book that will wne lo awaken in the youn^ an earnest desire to 
study nature, and while this fascinating volume will certainly awaken 
interest, it is all the more to be regretted that the author is so food 
of pyrotcchnical naiund history. He loves to hear the sigh of 
pleaMirabIc surprise that rises from hisaudience as he sets off a p^- 
rosomatic rocket, or kindles pai'onian flame. This fault apjtcarses* 
pecially in the illustrations, which, for young people, should be accu- 
rate. Mnce from ihaii (hc> tlrrii'c their liisling impressions. Not to 
rely on our <nvn judgtneni, we i|uote the iiuthor's own words. ■' It 
iscvidcntthjtillustratiotisof the phosphorescence of marine animals 
must be more or Less conjectural : " and again (the Italics are ours). 
•• In Plate XXVII. IXXVIJJ an idtal view i» given of the/tUXdUr 
appearance of the bght of a targe heron." There is no excuse for 
'conjectural illustraiions'and* ideal views of po&siblc appearances' 
in a book of this nature. They are distinctly misleading and 
wrong, and have the obvious and inevitable cflcci ol throwing di»- 
crcdii on sonic of Ihc more highly-coloml pontons of the text, into 
which the phosphorescence of herons, liiiards. monkeys, and men 
seems to have been admtlled on very slender evidence. Those por- 
tions of the book which record ihc results of .Mr, Hinder 's own 
observations arc the most interesting, and perhaps the least illu- 
mined by fancy. 

Thf ViKiiliUton and IVarming- e/ Schoi'l'Byildings. By GlU-' 
BERT B. Morrison. New York. Ap[)!cton. (P*. 

It seems a long leap from Rosenkrani's " Philosophy of Ediica* 
tion,' which opened the International Education Series, to this suc- 
cessor, which discusses practical schoolhouse-buikling. Hut Dr. 
Harris sh^ws how caihohc his conception of education is byio' 
eluding the two books in the siime series. 

Mr. Morrison truly says that nu" subject has becnmoreciirefulty 
and intelligently stuilied than Ihc direct and ullim.ite effects of tnt- 
pure air on the human system, and on no subject is there more 
unanimity of comjielen I opinion "(p. iS) ; but nevertheless the want 
of sufficient and definite inlonnation regarding the ventilation of 
schoolhouses is general. The lack of general information oa 
this particular point is the more blameworthy, inasmuch as the 
effects of breathing impure air arc not only patliologicat but peda- 
gcffical and economic The author instances this (.p. 23J. 

A short chapter deals succinctly wilh the phpical aspects of t)i« 
air. and ihen tlie various tests for its cxaminntion are briefly de- 
scribed. The general theor)-of ventilation is illustrated by a simple 
experiment (p. 47) ; and then thcnatural and artificial methods of 
ventilation arc discussed with more attention lo detail. The remain- 
ing chapters discuss the general problems of xentilating and heat- 
ing, and include descriptions of many of the expedients that are 
used for these purposes. The treatment of each question is abreast 
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of ihe times, and emtncnily ^atisfAClory ; and. if the }}ook is rdcrrol 
to half »-« fmiucnily as it should Ik. our schooitiounes will be 
healthier And belter adapted to wrve the purpose for which they 
aic erected. 

ArimmHi- A Trf^aiht ou tASt Sufyert. By JOSEPH EdCAR 
CraiC. New York. Wiley. 4". 

The dctcnnination of aiimuth comes up as an imponam practn 
cal ptobtetn on board ship, in nscertaining the variation or deviation 
of the cumpusi, or on Ian<I in l'ixiii){ a true meriilian line, and it is 
desirable ihal the necessary astronomicxi ohMTViilions should be 
made under condiiions which ^ve. at Iva&t ilieurctically. the most 
accurate results attainable. Lieutenant -Commander Craig's book 
13 a maihctiiaticdl study ol the spherical Inanifle with respect to 
iheuimiith problem, supplementing the text-hooks, ;md he calls 
attention (oceruiin staicmcnls in the latter on some points refer- 
rioK to the most favorable condiiions of observation, which be re- 
gards as misleadint;. 

After devoting several pages 10 Ihe eleinetit.-iry formulae for the 
solutioQ of a spherical triangle, and the dilfcrcnlial variations of its 
parts, he considers the conditions of maximum and minimum errors, 
and the most f.ivorable and least favorable position of a heavetdy 
body for observation in a gi\-cn latitude. 'L'wo-thirds of the text 
are then taken up with an analysis of the equations to the loci of 
maximum and minimum errors, and the book concludes with some 
thiny plates illustrating these locL 

r*/ Ethical Import of Darwinijm. By Jacob COOID SCHVR- 
MAN. New York. 

The cxcilemciit following the appearance of Darwin's works 
rendered a fair criticism u( thetr merit and inijKjrl impossible. The 
younger Kcneration, who had been tniined to some extent to thinlc 
by the meihixU of which Darwin forms a model, were ready for the 
aoQoun cement, and were at once transformed into a body of enthu- 
siastic followers. The older ttdnkers, and cspcci^dly such .u were 
by tlieif profession devoted (o upholding a theory of Ihe universe 
established by tradition, and in entire op})osition to the discoveries 
of science, met the new theory with violent pruicslations of tncon- 
mtency with rsiabltsheil beliefs, and denounced it as fraught with 
danger to morality and the religious sentiment. It is only within a 
few years that the smoke has Imrti lifted n^ the l>at(le>rickl. and 
made it possible to cilmly contempUie the juMne** and the out- 
come o( the battle. As has frequently happened before, it is found 
that the panywho asked, not " Is it true.'" but •■ What does it lead 
to?" has been the loser. The general point o( view of which 
Darwinism it an expres-tion. the ingenious and valtialile explanations 
which that maslcr-hand collected, the healthy ferment penetrating 
through all departments of knowledge that his writing brought 
about. — all these have become the inalienable inheritance of m-tn- 
kind. On the other hand, the majority of evolutionists will admit 
thu their doctrines have been regarded as solving certain vexed 
problems ol mankitid which really remain as un^iolvwl as ever ; and 
the province and cxcluiivcness of the mechanism of development 
which Darwin discovered ha^-e been likewise exxggcruied. Recent 
wriierri. such as Romanes, arc acknowledging the former and sup- 
plementing the latter. The one has been termed a ' pseudo-Dar- 
winism,' and in addition to natural selection wc speak of 'physio* 
logic^il sclectiaii.' and so on. 

Professor Schurman's book gives every tnark of having been 
written in the latter half of thisdeciidc. Tlieie it no ailrmpC 10 
dwarf or warp (much lets ridicule) the evoltiiiuiiary position: on 
the contr-iry. its strictly scicntilic chantcier is appreciated, and its 
main tenets admirably sketched. Conlrar>' to the usual method in 
such discussions, the author has taken the trouble 10 lind out what 
Darwmism is. Nor do these negative virtues complete the list of 
(he merits ol the book. The author practically illustrates, by avig- 
onias and intcltigible style, his opinion that "there is no theory, or 
criticism, or system (not even Kant's or Hcgel'si. that cannot be 
clearly expressed in a language which in Locke's hands was strong 
and homely, in Dcrkeley's rich and subtle, in Humo's easy, graceful. 
aitd finished, and in all three alike plain, transparent, and unmistak- 
able.'* Moreover, each chapter is devoted to the expression of a 
real point without irrelevant matter or needless repetition. The 



several chapters form a }afpx:A train o( argumcnl, and the book ia 
thus wonhy of the attention of the acienlist. Theunfortunate fact 
thai fio many works in this field are strikingly deficient in all these 
quaiitics makes it necessary to signaliic lite exceptional character 
of this work. 

Professor Schurman holds lhal * evolution * is a strictly scienti6e 
hypothcsb warranted by facts, and is to be accepted, whether for 
the salce of argument or as a teal Iwlief, by all who seek (o deter- 
mine it4 ethical im|Mm. He denies lhal the system of utilitarian 
hedonism which Darwin and Darwinists tiaic attached to ibc 
theory is at all a legitimate inference from that theory, and regards 
It as accidental, and due to the fact that ihe-se men were raised in 
this school of ethics, Daminism is to him consistent with itny 
theory of ethics, and does not favor one above another, .As longas 
evolution simply explains the method of devdopttient. ,and not (he 
fact that there is something to develop, a further philosophic theory 
is made necessary. In the second place, the author holds ihat the 
attempt of Darwin himself, as of his followers, to account for the 
existence of a moral sense, is defideni, and does not make unne- 
cessary the assumption of an omnipotent and authoritative 'ought.' 

To the reviewer's mind, this argument is open to the following 
criticism. In the first place, the * ethical import of Danvinism ' that 
we to-rliiy are inictcMed in i.t not that here discussed, but consists 
in vcr)- practical and momentous questions: 'How does heredity 
affect responsibility.'' 'What does evolution show to be the best 
method of treating criminal?' It is m this field of practical ethics, 
formerly [wrglectcd or dogmaticallr passed upon, (hat the spirit of 
erohilionary research has and A-ill radically modify our views and 
practices. Second, tlie author fails (o recogniie that tlic kind of 
chance with which evo<ution deals is synonymous wiih 'something 
thai fweds no explanation.' If 1 haiard the guess that a die I am 
about to (brow will fall on 'six,' and it really does so, 1 say it it 
' chance.' and thereby mean that it needs no further explanation. The 
fact lhal this * chance ' may have momentous consequences does 
not change its chAiacter. Thai thci-e is a strong temptation to be 
(lissatiisftcd with ihi). cisual answer will be readily adiiiiiicd, and it 
is this temptation to which the author has yielded in a portion of 
his crilictxni. Finally, (he fact that the followers of Darwin lend 
to take a view nf life easily di--iiiiiguisb-iblc from that of those who 
oppose him. is itself signiticant of the ethical impurl of Djnvinism. 
!t may be true lltiil it is a priori as possible to be a Darwinist and 
at the some time an adherent of any one of a half-doicn 3chu<^s of 
ethics; bu(. as a matter of fact, ethics takes its character quite as 
much from the relative order and dignity of the several virtues lead- 
ing to the iunimum fioMutii Ai from ihe viewot the j«imm«« ionum 
itself. 

It would be unjust to close this notice without calling altention 
to ihc plea for a S4:ieni.-e of historical e(hics. .ind the contribullon to 
it. by way of criticism, of current theories of 'family development,' 
to which Ihe last chapter b devoted. 



NOTES AND NEWS. 

A VOLUME of great inlerest m ihc mctcf;roIogiMts ol the couolry 
has recently been issued by the National Academy ol Sciences, con- 
taining (he first ch.-ipler of a rei-ision, by Prof, Elias Loomis, of his 
numerous ' Conlributions to Meteoiulogy,' or studies based on tbc 
daily weather-maps of the Signal Service during (he last thirteen 
years. These contributions in tbar original form, as presented 10 
the National Academy and published semi-annually in the //w^A/iTdff 
Journai 0/ Science, considered one topic after another in sc<iuencc, 
deternnned by convenience rather than by sj-siem. and (hereforc 
were greatly in need of orderly revision (or use by the many students 
who must make frequent reference to them. Translations and ab- 
str.icisof iheoriginak haie appeared in France. England. ,ind Italy: 
and a serviceable review and discussion of the results gained have 
recently been prepared by Mr. H, H. Clayton for the American 
Mtttoralegical Journai: but a revision by the author of the papers 
himself has naturally an interest and a value of its own. Professor 
Loomis has performed ii threefold service in this work, — first, in 
utilizing the weather-maps to an extent not approached by any one 
else in the country; again, in now sysiematiiing Ihe results gained; 
and, most of all. in developing his method of simple, inductive iit- 
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v-e»ligalion, that will long stand as a model for mcicorologists to 
follow. I( is to be hoped that the later chapters of the work may 
appear in due iim«. 

— U«utenant Dun>voody o( the Signal Scr\nce, who for a 
number of yr^n has taken an active interest in developing the 
State weather-services, has recently accomplished a good piece of 
work in s«ciirin{f the adoption of a uniform system of xummaiif ing 
and tabulatiiiji; the dnia published monthly in the various State bul- 
letins. Hitherto everj- Stale has had pretty much ii5 own plan, 
and the change to a single form of slatetnent Cannot fail to be ad- 
vantageous to -ill conccmrd, Tlic ncpons of fifteen State weather- 
services arc absiracted in the last monthly weather- review o\ the 
Signal Service. 

— The second annual meeting of the New England As-iiociation 
of Colleges and Prcparaior)- SchooU will l)e held at the College of 
f-iberal Arts. ItoMon I.'niversily, Oct. 3S anti 29, The programnie 
of the meeting will be as fallows : ■ *f'hc t'kcc of the Fitiing-School 
in American Educalion.' paper by I'rof. George T. Ladd of Vale 
University, discussion to be opened by Dr. Waiter Q. Scott, prirei- 
pal of the Phillips Acidcmy. KxcltT, N.H.; ' Aims and Methods in 
Modcni-l.atiguiigc Teaching.' paper by Mr. Samuel Thurbcr. mas- 
ter in tiirls' High School. Boston, d).<^cuis.ion to he opened by Piof. 
Richard A. Rice of Williams College ; the following question may 
also be taken up for discussion : ' How can the Interests of Higher 
Education scciitca more .appreciative and Hearty Support ? ' 

— Or. Simpson, tiealih -officer at Calcutta, reports twohimult.ine- 
ous outbreaks of cholera, ^one on l.tnd. :md the other on the ship 
■ Ardentlutha,' — both l>etng due to the same cause. The land epi- 
demic was cause by drinking-water into which the dejections of a 
cholera patient had found their way. In the epidemic on bo.ird the 
ship it was demonstrated that milk had been .cinmtc by those who 
afterwards suffered from the disease, and that to this milk cholera- 
infected water had been added. 

— Mr. Ci. Taylor, in the China Rn-ieiu. Maixh and April. 1887, 
give* the following amusing Chinese »tories : A young tiger met 
an old one ami ■^\A. " I got hold of a man to-day whose upper 
pans were so tasteleiis and his nether parts so sour, that, hungry as 
I was. 1 left him in disgust. I wonder whit sort of a man this 
could be." — "A student who has liad to buy his degree," was the 
reply. The Lord of Hades considered a certain spirit to have been 
a great sinner indeed, so he adjudged that he should re-enter the 
world to become a poor scholar with five children. "Is not that a 
rather tight punishmeTit ? " remonstrated an angel. '• No." said his 
Eminence, ■■the five hiingr>- children will soon drive him mad." 
Chang and Chung niiiiuidly agteei] to Mart a brewery. Snitl Chang 
to Chung, "You supply the rice, nnd I will furnish the water." — 
•■But." queriwt Cliung, " if the protits arc divided according to the 
capital embarked, I am afraid it will be dilTicull to apportion your 
share," — '"Oh, I'm not afraid," said Chang: "when the brew is 
over, give me the water: you can have the remainder. " A man 
was seiied by .1 tiger. The victim's son took his bow and punued. 
" Hit him in the leg." cried the father, "else you'll spoil the market- 
value of the skin." A bibulous individual, on enteringa restaurant, 
noticed that the %vi[ie-<:up$ were small, After seating himself, he 
gave vent to a most demoniacal .scries of howls and grOiin». 
"What is the matter?" asked the startled landlord. ''Ahl' 
answered the man, ■• my father, a hale, hcaity man. met his death 
at a friend's table by accidentally swallowing a small wine-cup, so. 
whenever t see similar ones, the memory of thendevencoverciimcs 
me." It is needlou to ,-idd lh.it the cup was replaced by a larger 
one. A hard drinker dreamed ihai he bad become possessed of a 
bottle of genuine stulT. but, determined 10 enjoy tt tbortiuglily. he 
had begun to heat it. During the heating proce^ he awoke. 
" Hoo, hoo !" he groaned, "if I had known this was to happen. I 
would have drunk it cold." .\ senanl did not fill a guest's cup to 
the brim. The latter, holding it up, remarked, "This cup i.t too 
deep," and broke a piece ofT. " How is that ? " cried the host. " If 
the upper part can't hold liquor, of what use is it?" was the smart 
retort. 

— Dr. Daniel G. Brinlon. professor of American areharology and 
linguistics in the University of Pcnnsylvaoio, will read twice a 



week with students who desire to pursue these branches. The 
counic on archirulogy will \ve associated with the eiaminai.ion ol 
specimens and visits to t>'picat collections. The readings in Amer- 
ican linguistics will begin with thci^iruciurcof American languages 
in general, and iiroceed'to the special consideration of the Nabuatl 
and Algonkian groups. 

— The BrUitk Aftifitfit /Diirnal rtpot\% a case of leprosy which 
is believed to have Ix-en contracted through vaccination. A physi- 
cian hiiiig in the trii[Mcs v.tainatcd his own son with virus obtained 
Irom a native fhdd in whose family leprosy enisled. At the time 
the virus was taken, the child gave no evidence of bring affected 
with the disease, although .siihscqiienily it manifested ifieK in him. 
A third child waa vaeem.nced hythe physician with virus t-tken from 
his own son. Subsequently the son developed lepr(»s>- in a mild 
form : but the child who was vaccinaieil with vtrut. taken from him 
had the drwate iit a most severe form, and dieit from it. The 
phynician's son is now attending school in England, eminent phyn- 
cians having given the opinion that there is nodangcr that the other 
students will contract the disease. 

— A correspondent of tndiaH EMgiftfering points out that the 
fibre industry of Burma i:i well worthy of attention and develop- 
ment, at a time whtm energy ami capital arc being e»pcnde<l in Ui- 
creasing ihe resources and indusiriesof that province. Thecotintry 
abounds in fibre- i>roducing plants, and the different species of 
banihoti, China-grass, and pineapple, grow wild everywhere. Sonic 
j-earK lirice. an American iiiissionar)- at Toungoo prepared a i:|u;inlity 
of paper slock and fibre from these plants, and sent it to Ihe United 
Slates, where it was iiianuf»ciurcil into a superior kind of cloihi 
miich resembling silk, and aLw into pajwr of different qualities. 
Siihsrcjuently Ihe same gentleman modelled a loom from the 
bamboo, which he instructed the Karens how to use, aiKl coarw 
cloth is miw woven by ihcin for their own use. Bamboo is 
pre-emmenily the bftU siibsliiute. if properly prepared, for ejparto 
grass, rags, and other materials used in the production of paper, 
and it has been so sialnl by one of the leading authorities in Eng- 
land on commcreinl fibres. In Hnmna the bamboo grows in pro- 
fuse luxuriance and variety. It ranges from the thickness of the 
ordinar)' rattan 10 two feel in inrciinife rente. The stems of the 
latter, xht Bamimta gigantea, are used by the natives for water- 
pails. The bamboo needs preparation lo fit it for oommcrce, like 
hemp, jute, and other articles, and this preparation, the writer 
argues, should lake place in Burma. Favorable sites for erecting 
factories for this trcalinent arc to be foun<l on the banks of the 
Irravvaddy -ind Salwrcii, where communication is easy Irath with the 
interior anil the principal KeaporDc. The bbres of bamboo. China- 
grass, and pineapple, can be treated in the same manner as jute, 
and spun so fine that an expert could barely distinguish the prod- 
uct from real s:lk. These fibres possess an advantage over jute, 
in that they require little chlorine when bleaching, and they remain 
stronger in conse(lUcncc. At present large quantities of ciolb 
woven from ChJn.i-grass and bamboo are bi-ought into the Ran- 
goon markets by Chinese from Bhamo, and, .-ilihough the matenal 
is not manufactured with modem looms, the quality appears so ftnc 
as to resemble tussore silk. The cultivation of jute as an cxpcri- 
meni undertaken by the government was very successful. With 
A view to encourage the industry, the authorities offer to purchase 
good jute from Karen cultivators, and also oflcr a bonus fortbe 
largest production. 

— By a decree dated July ao, M. Bihourd, resident-general in An- 
nam and Tonqutn. has laid down the regulations by which opium 
can be sold, wholesale or retail, or transported in the country. The 
exclusive right to open opium-shops in a district is given to a 
farmer or contractor, and is to extend over a definite area corre- 
sponding with one or more of Ihe administrative divisions. A lee 
must be paid for each shop, of too francs in the three chief towns, 
50 francs in the capitals of districts, and jo francs elsewhere. 
Trading wholesale in the drug is only pemiitlcd in places where 
customs stations exist. Wholesale merchants must pay an annual 
taa of 600 francs for e^ich place at which business is carried on. and 
lliej' can sell only to the licensed farmers: they must keep a 
register open to official inspection, recording each sale, the lume of 
the purchaser, and the place lo which the opium was sent. Each 
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paekaxc cnntainttiK more than a certain amount must be accom- 
panied liy* a cuVom« jwrinii or ccmticalc from the local farmer, and 
heavy pen.illies arc appnintMl for brcjich of these regulations or in- 
frinKcmeni ol the privileges of the farmers. The effect of ihe 
decree Es to establi^i a monopoly in the trade in opium in the gov- 
ernment, which will work through the licensed farmers. But no 
provision is made for the sale by public auction o( Ihe right to deal 
itt opium, as is usual m British and mher colonics where opium is 
farmed. 

— We Icam from Tht Critic thai a penodical of a somewhat new 

chanictcT is toappearin The Hague (Neiherlands). It will be a 

(ortni(;htly in four languages, — English, French, Spanish, and 

Italian, — containing original correspondence on letters, arts, and 

science from London, Paris, Madrid, ami Naples. A New Vork 

concspondvnl has been inviied to contribute an American letter to 

the quarlct already named. The object is to promote the study of 

languages. The editor ol the new periodical is to be M. Taco H. 

tIeBcrr, wliior of lie Hofte/tHtllf. the Dutch Art ChroHicU, and 

[Jttrary fin'ietti. 

■ 

— A new process of electroplating natural objects, such aa ani- 
mal^ flowers, and tissues, has been brought out in France, arul. as 
described tn ^iv(^/'>f/<7/i«^. is .ts lollows : An albuminous Hquid is 
Dbluineil by wajliiog some slugs or Aiiails in water to dean them, 
then placing ihcm in dislillcd water until ihey give off their albumi- 
nous mailer. This is filtered and boiled for .in hour, then distilled 
water U added to make up for tlial lost by boiling, and al»o about 
3 pcT cent of nilNitc o( silver. This solution is then kept in bottles 
hermetically sealed, and in a dark place. When rc<|uired for use, 
about 30 grams of the liquid are ini\ed with about too grams of 
distilled water, and into this snlulion the objects to be electro- 
plated are imtnersed for a few moments. Tbey arc then put into a 
bath consisting of about ao per cent of nttrale of silver dissolved in 
distilled water, and afterwards submitted to the action of sulphu- 
reltcrl-h>'drogen ga<, which rrdiicrs ihr mtr.ite of silver on the 
albumen-coale'I objrct. Thus treated, an organic object becomes 
fitted to receive the electro-deposited metal intended for it: and 
the layer is s;tid In be of suiieriur fmimr'«< to that produced by the 
other ltno\vn processes for coating nalural obji-cts with metal by 
galv.ti)upl.isiy. It shows the tcxtui'c of the object with much 
delicacy. 

^ Improvements have been made at the glacial pot-hole on 
Colonel ilacklcy's land in Archbnid Borough, Lackawanna Co., Pcnn, 
Mr. Hacklcy has generously ;ippr«printed the sum of five hundred 
dollars for the purpose of proteciin]; it agiiinsl the action of the 
weather, and also to make it more attractive to visitors. All the 
underbrush ha.s been cleared and the ground graded, leaving the 
shade-trees standing, forming a little park. At pre<.cnt the pot- 
hole is divided in two by a wooden brattice for the purpose of 
mine- ventilation. All this timber-work will be taken out, so ihjit 
the entire pot-hole can be seen. 

— Reports of two journeys through Yemen have recently been 
puWithed. — one of a Carman scientist. E. Giaser. who visited the 
dWntryfor the purpose of collecting Sabt.in inscriptions and manu- 
scripts, in which he was eminently successful ; one by the English 
major-general. F. T. Haig. The Utter made only .1 flying trip 
through tht- country, starling from Hodeida on the western coast, 
to Sanaa, the capital, a distance of 140 miles, and from Sanaa turn- 
ing due south to Aden, 260 miles. Including a week spent In 
Sanaa, the journey occupied, in all, thiriy-one days. The object of 
the journey was to ascertain whether it might be possible to do any 
thing forthcChristianiiation of theinhabiunls. Glaser, ontheotber 
hand, staid in southern Arabia from October, 1883,10 March. 1884. 
and from May, 1885, to Februar)-, 1 %%i> \ and at the present time he 
is again al work in his old field. It is somewhat amusing to com- 
pare the statements of both travellers. Haig describes the severity 
of the Turkish taxation, and their crueUy against the natives. 
Gla»er, an Ihe other hand, praises the safety of the territories occu- 
pieij by the Turks, and states that the English have no control 
whatever over the tribes inhabiting the colony of Aden, who 
receive an annuity amounting in the aggregate to twelve thousand 
dollars a year. During the last fifteen years the Turks havesuc- 



cecdod in cslabli^ing their aulhoeiiy !n several pans of Arabia, but 
it b only in Sanaa thai lite influence extends into the interior. 
According to Haig's dewrSptjon, they cannot fed very sate here: 
"The (own has an Arab population intenwly hating the few 
thousand Turks by whom it \s held down, heavily taxed, and gen- 
erally obliged to furnish gratis the supplies required for the large 
garrison of Turkish soldicn. The latter arc not allowed to go into 
■he narrow streets for fear of auasiinatinn. There is a citadel at 
one part of the walls, with its gun-; lumed significantly, not to the 
outside, but upon thetown. Glaser staid inostuf liisiimc in Sanaa, 
and made numerous excursions in the neighborbiKKl. He made 
astronomical observations and sur%'eys in addition to his important 
archa^logieal colleciions. The following notes are taken from his 
description in the TVocceding^ of the Geographical Society of Vienna. 
The west side of Arabia is occupied by a mountidn-rangefrom 
eight thousand to Ten thousand feclinhc^hl. The western declivity 
of this range is very steep, falling abruptly to the Tih.lma. a pUin 
about two thousand feet in height, with a gradual slope towards 
the sea. The c:istcm slope of ihe moontain-range is ver)- gradual. 
The south coast of Arabia is also occupied by high mountains. 
While the high land between ihese ranges is a desert, the slopes are 
drained by numerous rivcr^ some of which are running throughout 
the year. The slopes of the mountains arc highly cultivated, ter- 
races being budt from the summit of the range to its toot. Those 
which can be e.isily irrigated yield four crops annually, and are 
highly priicd. Coffee is one of the principal products of this 
country. While Haig describes the climate oJ the high parts as 
wholesome and agreeal>lc. it is ([Uitc the rci-erse according to 
Claser. He says that malarial fevers prevail in the high land as 
well .13 in the lowland. In Sanaa the irmperaturc frequently falls 
below the freeiing-point, .ind during the holiest season a tempera- 
lur* of 93" F. was observed. In winter the daily ranations are 
very great, a temperature of 33" in the morning being followed by 
one of 6S° after noon. The western slopes of the mountains are 
moistened by heavy fogs which every day ascend from il»c low 
land to the summit, though they do not extend into the interior of 
the country. 



LETTERS TO THE EDITOR. 

*■* rhKtftttlieitr/iiUitliJiimtn inaiUJ ft lA* 4tJr*iifiit*t »/Hlt trrmfitm^tmt* 
trlurtaj r/'^imr^lt/tr flait^t frHW/tfy «<• rnmrd iril/ frriimit^ry mrlUn f/ 
Iktir imiilinalitti. Tirrttf rffim/tkt mumtjr tiMUiaia/ Hi ,rrmmmmi.,ttir» 
Witl bt /mrmitkii frtt Ir aitf tarrnpmdtml 9% rtfnnl. 

TktrJiler mill it tfti tt fmttiik amj rarrfri rtmmamt trUk lAttharmtrrff 
/!#/«• •-» A 

Crrrtt^mUnli mn rrfmiittJ it tt oMtrtf^f/rttMt, TAtwrUfr't mmmf it 

in alit»u»rtfitirtJ ttt0-ft/t/ gtttJ fmitk. 

The Sc>cBt46e Swindler Agaui. 

A MAM answering the description of the impostor given in pre- 
vious numbers ol Sciente, a(^>carL-<l at the rooms of the Boston 
So(.-ieiy of Nalural Hlttory on Saturday last, having in his possession 
a microseo])e. which he offered for sale at a verj' low price. We 
suspected his charactt^r. but, having no charge against htm. were 
unable to do any thing, and were in hopes he would return on Mon- 
day with his microscopr, as he engaged to do. He did not return, 
and w« could iherefoic do nothing. AtPHEUS HVAIT. 

BoMMi. Oct. IS. 

Savftgery in Bojhood. 

EvEHV thing, we suppose, must be considered hereditary in Ihe 
present age: even the tendency to wear cocked hats, or to throw 
cabbage-heads on hallow ere. .^t any rate, the Popular Scittue 
Monthly for October brings this doctrine to bearupon the phe. 
nomcna of savagery in boyhood, as noticed in StieneetA Oct. 7. 
The author explains that cruelty in children is the transmitted habit 
of ancestral savages, and observes that " the emotion of piiy ap- 
peared late in the history of the race," In the same connection we 
may mention the intense interest which children lake in narratives 
of warfare: torturing animals is a less general incident. But the 
t'allousi>ess o( children in contemplating ihc horrors of war and its 
consequences hasalways been an interesting fa^t to u». However, 
is no other nnalysis nf ihb possible than the supposition that our 
savage forefathers were cruel ? May we not be in danger of making 
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too much o( heredity here? No doubt its impotUnce canaot be 
exaggerated. But if, as the author zdmits. " the c»ly appeannce 
of the sympath'MS depends upon an early development of mcnul 
functions which are iirnperly dormant until later in life." may not 
the cruelly of children be an incident of i^onncc, and not due to 
Ibe entire absence cf pity? As admitted, pity is a state of mind 
which belun]^ to th« rctlcciivc stage of consciousness, when we arc 
able to coinpatT ourselves with others, and. in however indistinct a 
form, to apply Ihentcthodof doing as we would Ite done by. li is 
quite possible itiat children know nothing about the pain they 
inflict by cruelty and tenure. They may be governed in 
their conduct hy much the same curiosity that prevails lo 
permit vivisection, and most probably never inflict pain (or the sake 
of creAtin^ suflcring. Blind Tom. when a boy. used to pinch and 
torment his brothers and siiters until they cried, and all for the 
sake of the pleasure he hinuurlf received from a new and peculiar 
kind ol sound, hb mind bcin^ interested in all sounds alike, and 
pastil^ no intellectual or iDora! judgroemsuponlheiroccurrence. It 
is no doubt much the »ani« with most children until their experience 
enables dicm to realise a ' solidarity ' of Interests between ihcm* 
selves and others. Then they will begin to show sj-mpathy and to 
shrink from producing pain, nat becauae it is hereditary, but because 
social environment exerts such a pressure in favor of learning the 
conse<{uences and moral significance ot our actions. At the same 
time heredity cannot be ignored. But the phenomena of cruelly 
and pity are much more complex than heredity, while including iU 
Besides, it m»y be misleaiUng to say Ihat " (he emotion of {Xly ap* 
peared late in the history of the race ; " for it may not have been 
so much the 9yminthic» tiiat appeared late as the extent of their 
appltcaiion. So of the individual, fity may \k instinctive, but the 
complicated range of circumstances which rei|uirc its exercise may 
demand mure kiiuwledgeand cnpchciice than are possible to child- 
hood. Inderd, chihlrcti may vcrj- early begin to cry from sympathy 
at the spectacle of sulfering in uiheni. when consctous of it, but are 
indifferent toils intliclion upon animals, most probably because ihcy 
do not rcaliie any thing about It. Pity will show itself, then, in pro- 
portion to the eitension of their knowledge of what is reciprocal to 
their own interests or sense of pain. Hence may we not say of 
sympathy, both in ihc race and in the individual, what T. H. Green 
sakl of humanity in comparing Creek and modem civilization; 
namely, that the standard of conduct in this respect wat the tame 
to the Greek as lo us, but that more persons are to-day included in 
the right to be judged by it? That is. "the conviction of the 
brotherhood of all men does not bring a new conccptiuii of what ts 
due towards those who have claims upon us, but a new view of the 
range of persons who have such claims," Ccriainly it seems a 
little violent lo suppose the alisenceof sympathy altogether because 
the extensive conditions under which it is eierciscd at present were 
wanting in the eiarlici history of the race or of the individual. 

J.H. H. 

The Purs lane- Worm {Copidryu Glov«ri Crete), 
During the patt season the entire Sute of Kansas has suffered 
an invasion of caterpillars of a species not previouslyknown toexist 
exceptupon the plains of Colorado, New Mexico. Arizona, and west- 
ern Texas. This mseci has ncrurrcd in such numbers ;u to iiiggcst 
to many of our citixens the idea of spont.incous generaiion. and the 
writer ha* received many tnc|uirii'S indicating alarm Icsi it should 
prove to he a new cdiiion of ihr rctl ' a^my-^worm.' and become a 
great crop-destroyer in the year 1888. Such fftars, however, arc 
entirely groundless, I have not been able to make the catcrpillais 
eat any thing but purslane; and Ihc Insect maybe regarded as a 
friend rather than a foe, since tts chief mission in life appears to be 
the destruction of one of our most troublesome weeds. 

The eastward progress of this species reminds one of the similar 
adx-ance of the Colorado potato- beetle. My lirsi acquaintance with 
it was made in August. 1884, at Demtng. New Me«., nearly twelve 
hundred miles from Lawrence, where 1 captured some twenty of 
the moths during my summer collecting-expedition. They were 
attracted by the lampt at the station-hotel of the Atchison, 
Topcka, and Santa Fi Railroitd Cumguny. Tlic)' proved to be a 
rare species in collections, and were in great demand among my 
entomological correspondents. My next acquaintance with this 



insect was from in-o specimens of the moth captured at the electric 
lights in Emporia. Kan., by my student -frbend and assistant, Mr. 
v. L. Kellogg'. Professor Popenoe of Manhattan observed the cat- 
erpillars and bred the moth in 1886. Hmporia and Manhattan are 
each about a hundred mites west from Lawrence, and the first 
obsen-rd appearance of ihc species at the tatter place was in 1887. 
Il remains to be seen whether the puralane-dcstroyer will become 
acclimated in a ninister and colder climate than lhat of iu original 
habilal. If it succeeds in adapting itsell to its rurv^ enviroament. it 
may push on to the Atlantic setboard, and delight the farmers and 
gardeners of the whole country by agisting to eiterminaie the 
haled ' pursley.' If not. il will disappear from view, as did a cenahi 
New Mexico butterfly <0//4U .f/cr/^amt). which ^pcarcd suddcttly 
in ICausas in large numbers in November. 1873, and has not since 
been observed In the State, liaving been unable to survi\'e the first 
winter. Inasmuch as this latter immigrant has already survived . 
one Kansas winter in safety. It is probable \bat it will become a ^H 
pemianenl resident. ^| 

1 would offer the following e»:plan.ilinn of the fact that this insect, 
indigenous to the Far-Western plains, should so long hare dctaynl 
its invasion of Kansas and its possible ' march to the sea.' Us 
native food-plant being a. Western species of purslane {Par/itlaca 
retma Engelmann), it did not extend beyond its original habitat 
until the building of the Atchison. Topcka. and Santa F< Railroad 
had resulted in the western exteasion o( our common Eastern purs- 
lane (P. ^Uraeea L.I. Aa soon as the Eailem purslane reached 
the home of the Far-Wcsiem species, forming a sulticicntly contin- 
uous connection, the purslane caierpillar, finding the two plants 
ci|ually palatable, began its eastward march. In precisely the same 
way the Colorado potato-beellc, having for its original food-plant a 
wild Western species of Soianum iS. rostraJumy.bcf^M its journey 
to the Atlantic just a» soon as the cultivated potato {Sofatwi 
tuheri'SMm) was extended westward to meet the wild Sohnum, 
cammonly called the Texas thistle and Santa Fe burr. 

To the entomolcq^t it will be interesting to know that the scien- 
tilSc name of the purslane moth is Copitiryas Gteveri. It was 
described by A. K. Grule in 1868 as belonging to the genus Eus- 
eirrkoptenn, but at a later date il was placed by him in the oew 
genus Copidryat. Mr. Herman Strecker has referred it to the 
genus f-Mdryaf. but the peculiarities of the caterpillar, hitherto un- 
known, coolirm the propriety of «;pnrating it from that genus. Il 
belongs to the family Zygsnida, and Is a near relative of the ' beau- 
tiful wuud-nympb' {_Eudry at grata) and the 'eight-spoited [ox* 
QiXtt' (AlyfitaacUmnfulataf. As hoih the latter species feed upon 
the folbge of the grape-vine, il would not surprise me to find tlw 
[>ursbne*worm occasionally making use of the same food-plant. I 
do nrtl. however, apprehend any serious danger of making such a 
discovery. ¥. H. SNOW., 

Unirtnalr c( Kunu. 
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Queries. 

15. Is THK Trumpet-Creeper PnisoNous? — Ishouldbcvery 
glad to hear of any positive evidence in regard to the alleged poi- 
sonous property of the truniipet-crecpcr(7VriM!i»<t raduam). This 
beautiful vine is very abundant in this neighborhood, and there 
seems U> be a pretty gener.al belief thai it is poisonous lo Ihc touch, 
the effect being like that of ihe poisonous Rhtu. 1 have not, how- 
ever, been able to get hold ai any well-authenticated cases of poi- 
soning from this plant. A child of my acquaintance wax said to 
have been jioisoned from handling it. but it ii not at all certain that 
the eruption was not a relum of a slight cutaneous affection (rom 
which the child had suffered shortly before. Such cases as this 
prove nothing, nor. on the other hand, docs the fact that I, and 
others, have handled ihe plant with impunity. Our immunity 
ma) have been due to uur individual conslito lions. Every one 
knows, of course, that there arc plenty of people who are noi at alt 
susceptible to ^itcj- poisoning, and yet no one would hesitate to 
call eilhcT siKxies of Rhuj a ver>- puisonoiii plant. As far as I can 
learn, the poisonous property of the trumpet -creeper is not gener- 
ally recognised by botanists. I sh^ll be very glad to hear what Ihc 
experience of other people has been with this plant. 

JOHN .Murdoch. 

SniihMDun Imliiuibni Oct. ii. 
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CROSBY'S VITALIZED PHOSPHITES 

Composed of the Nerve-giving Principles of the Ox Brain and the Embryo or the Wheat and Oat. 
Is a standard remedy with physicians who treat nervous or mental disorders. The formula is on 
every laliel. As tt is identical in its composition with brain matter tt is rapidly absorbed and 
relieves the depression from mental efforts. loss of memory, fatigue or mental irritability. 

Sleeplessness, irritation, nervous exhaustion, inability to work or study is but Brain Hunger, 
in urgent cases Brain Starvation. It aids in the bodily and wonderfully in the mental develop- 
ment of children. It is a vital phosph/te, no t a laborat ory phosphate or soda water absurdity. 
.''»(> W. ur^th St.. N. Y. For sale by Drujrgiets. or by Mail. 81- 



BOOK-NOTES. 

— 1>. C. Heath 4 Co. will publish (his 
week ' Naiurc Reader ; Seasltic and Wayside, 
No. I,' by Julia McNair Wnght. This is 
the tirst of a scries of priinary readers in- 
tended to awaken in young children a liistc 
lor scientific stud/, to develop their pDwer>i 
d( allention, and to encourage thought and 
observation, hy directing their minds to the 
living things that meet their eyes on the 
roadside, at the aeunhoru, and about their 
home^t. This Fir*i Reader treats of erabs. 
wasps, spiders, bees, and some univalve 
n)oIlusi(9. The Second Reatler will treat ol 
ants. flir». earth-worms, beetles barnacles, 
slar-lish.and dragon-dies. The Third Reader 
will Rive lesson* in plant-life, grasshoppers, 
tntlterflies. and binix Eath reader is fur- 
nished with Kreifw Qutftiani siitTicicin to 
eover the Iradin;; [Acts pT:e«Tited. The 
books will contain numerous illustrations 
especially prepared [or this wries. 

— In ihc 'Italian Grammar' by C. H. 
Grwdgent of Han-art! l.'niversity. publinhed 
Oct. 6, by U. C. Heath & Co., the author has 
aitcmpted to put into convenient fomt and 
ihe smallest possible compass all the gram- 
mar th.1t the ordinary stu<tent of Italian ticeds. 
The endeavor has been made to make tbc 
book represent the Italian language of to.day. 
Ihe exercises being taken chiefly from read- 
ing-books Lately prepared for Tuscan schools. 
Still as many obsolete forms are given as 
students of Italian classics will need, 

— Mr. E. H. Walker, tor many years statis- 
tician of the .\'cw Y*rk Produce Exchange, 
has joined the editorial staff of Brnditrtet's. 
the well-known commerci.i] and financi.il 
newspaper published in New Vork, to which 
he will gi^-c hiaciclusivc services. Mr. Walk- 
er is perhaps the be^-informed man in the 
eountr>' on the statistics of grain, tlour, pro- 
visions, live-stock, and kindred lines. He is 
the author of the only complete records of 
Ihis kind in the countr)-. and the inventor of 
Ihe ' visible ' gr;»in-Mipply dtalcmcnt. 

— Harper & Bros, will issue directly the 
first volume of an Important htsiorical work 
by Heniy C. Lea. who had long ago becnme 
famous for his substantial work in the direc- 
tion of historical lilemture, The title of the 
forthcoming work is. " AHistorj'of the Inqui- 
sition of the Middle Ages.' Messrs. Harper 
& Bros, will also issue wiihin a forliiighi two 
interesting works nn the late war. One is 
a history' of the nrgro troops in the war of 
the Rebellion, by George \V. Williams, the 
author of the ■ History of Ihe Negro Race in 
America.' 



— Funk & Wagnalls wiU Issue this montb 
a phoiogmphic facsimile of the ' 1613 Folio 
Edition of Shakenpeare.' 1 1 i« an exact re- 
production to the minute details of the origi- 
nal, only Ihe pages are reduced to a crown 
octavo site. As Donnelly's Shakespeare 
cipher is based wholly on the world-famous 
and very rare folio edition of Shakespeare 
published in 1613, it is expected that this 
edition will have more than a passing tnter- 
es:. 

— Thomas Whitukerwil! publish at once 
Canon Fairar's new volume, entitled "Eveni-- 
day Chrisiinn Life. or.Sermons by the Way.' 
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Answer to puu.lc in No. 244. 

An-wcn \4-ere receireil frotn Henry Meier. 

Washington. I>. C. ; J, N. B. Hcwiu, W«ih- 

ineton D. C.; A. B. I.yon*. Deiroit. Mich.:T. 

Lockyer. New Haven. Conn.; J. II., Bridge- 

Eon, Conn.; John E. Fori^uaon, Wkthingion, 
I. C; R. Roj-, juo.. Otiawa, Can.; ThoaiM F. 
Tecscy, St. Louis, Mo. 

The following puzzle, contributed by M'. 
Alfred B»ili of hngUntJ, it a modilicktion of ■ 
piutle given in No. 141, which is incapable ol 

toluliOLI. 
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The a1>ove h ihc ground plan of u priwn can- 
siiltnc of 36 cells or rimm*, C being ilie gover- 
nor'i room. A prisoner confined in A o'ai laid 
that if ht could reach /I, l>y p«Hing '»n<t oidy 
TIIROUOII evcfy room in ihe pii.on ciccpi the 
gftTrrnor's, whose r«nm he must pft^j ihiou);!! 
ftuiVA he woulcl gjiiu hit liberty. Evrry an- 
teinal wall In the p.ri^on is supposed to havu a 
dooi IcailiiiE 'f the ndjoinini; roi>9». The 
prisanrr, on cnteilng a raoni, mm/' abIIc from li 
to AC«^TUES loom, and not one lie bad been in 
before. 



Oct. 19.-0. W. Hill. Inlegraiion of DiHer- 
eatui Equations adoniiling Periodic Iniegmli. 

Enginffn- Cimi. /•iidadflpkia. 

0(1. r — J. M. Cnmcton. The Camell Air In- 
jrclor ; Henry O. Mollis, Erhibition and I>e- 
wription <•( « Woiking Model wf a Trsreller lo 
carry Wire*, Ropes. e!t.. through Conduit* ; L, 
M- Hnnpl, Kemirks upon EiperimenU with 
Cuircol DeHectur* u Five-Mile Bar. 



CV^ SALE. — A merkaii Journal of Sci- 
' encc. zd scries complete, bound in 
Nforocco. Set of Illinois Gcolo«icjilSun-cy. 6 
volumes,— Ohio Ctcolw^ical Survey, Address 
-SCIENCE," Lock-Bos 41. Delawart:. O. 



THE CELEBRATED 

pWNKBjCONVERSE^ 

BANJO. 

Manufaoturfld by John F- 8ti*atton( 

i.B Msiden Ljina, NEW VORK. 



A TEMPORARY BINDER 

lof Stitntt it IMW ready, aad will be mailed 
poitpaid on receipt of price. 

('IdIIi . . jo eiMs. 
Hill Morucm • n cola, 

T1i!i blader b itrviu. durable and 
elCfini.hu fill mldc-Ulle.aad allow* 
ihc 0[Mnlac ol the pwe* perfenly 
tat. Any nviiaber unbe lakcn out 
M r*|ilao*d withnui diiblurblug the 
othen. and th« pap<" "' »<'■ mutl- 
laMd lor ti(b.«qu«fit jseniunmt bind- 
iag. m«d in itaU Under, Siitmte U 
almyt cvnveaint lar relBmin. 

N. D. C. HODGES, 

47 LafnycltP Place, New York. 



TILESTON & HOLLIMGSWORTH, 

64 Federal Street, Boston. 

MinuUciarcriof Fine Book Pa para for let- 
iti prcsk and cut piiniinn. The iileniiqn of 

PLatilit.li<!t3 and printers is <all«il to our Ivoiy 
ioish (no slusi) uaprr. A boon lo xiudious 
ra«n. rcflccliiig Riida»ling glare injuiioiu lolke 
eyct. Aprrorcd and uted by the bnt ednca- 
lional publisher^ in llic ccunlr^'. 



Theatres of New York. 



LYCEUM THEATRK. 
DANlEi- FKOHMAX -. ... Mu^n. 

Ccr. 4lh Avenu4 mad t^ St. 

THE 

GREAT PIE PEiRL. 

Prv<4«i*^ bv, .-. . - Kd>ih*'4 Hiir^U* 

EYQUBCftt-is. Saturday Matiii«i>. 
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$100 



MONTH 



On an Investment of only $330. 

A limited amount of Treasury Stock of The Carson River Dredging Company 
will be sold at $3.30 Per Share, the Par Value being $10. 



It is believed that the 
of $10, to commence about 
follows : 

100 Shucf co6iiiig $330 iiicoiBC ^lOO a month. 
50 " ■• 165,00 •• 50 

»5 " " 8a.5» " 35 

IS ■' " 4950 " 'S 
to " " 33.&0 " 10 " 

s " " 1850 ■ s ■■ 

The stock is rcKisicted ^t Amcricwn Lo«a 
uid Trust Co., and listed on ihe C«iii«U- 
datcd Exchange. 

Thiri ComjMtn i^ llic exclusive o»vncr by 
right "1 loijiiiHi iinili-r IJ. S. Laws of ihc 
Asiral it New Era claims oa Careon Rivtr, 
near D.iyion. Lyon Co.. Nevada, each 4.160 
feel in kngth by about 300 feci in width 1 
about 30 acres in rarh claim. 

Th* Company also own all righis to use 
on lh«se claims the Kac P.iicnt Vacuum 
Drwige. the Rac PJitctit System of Sluices 
and Electric AmalKH)<>a«»B and processes; 
also the Gould Patent Sj-stcm of Concentra- 
tion. 

Th«e t«*ii cl.iiins are pronounced liycom- 
peictit ex|»tris to be by fat the rklicil ot any 
oil Ihc nvtt, poBSMsinj; a knoivn wealth run- 
ning up into the mllliuns. 

" The Astral " takes a portion of the rirer 
abo^-c the Rocky Point mill dam, where in 
the lixely lionania itrncs of rich ores, ihincen 
mills were workit\); crushing this ore end 
losing in w.isiagc from $r.ooo to tio.ocx} per 
day In quiclcsilver and minerals, according to 
the capacity of the mills. 

The New York Tribune »ays ; " It is esti- 
mated thatai least ten percent, of the bullion 



dividends will be lO per cent, a month on the par value 
January ist. This would make this investment pay as 



product of the Comsiock Mines has flowed 35 
lailiiijfs into the Carson River, and that at 
tcTst $40,000,000 can be rcco\-erecl. 

It is eslimaied by mill men there ^d Other 
experts, that over nvf millions can be recov- 
ered from the u|i|irr part oi tlie Astral ctaitn 
alone, and nearly if not quite as much from 
the remainder, judj;iitg from tests mailr- 

The •■ New Era " Claim takes in the East 
branch of the River [or about one-third of a 
mile, including an island of about ten acres. 
The island has been formed fmm the i.itlings 
dqioBited in the river hy the l>ig iriilK " Kure- 
k,!." ■• Mtir/an." " Bniiiswick." " Ceplier." 
■■ Sant lago. ' et al.. and is tieyonil all question 
of immense wealth. The loss per diem from 
each of these mills in quicksilver alone (pro 
portianate to their capacityi has becti from 
100 Ihs. oi <]uicksiK-er and upwards per day. 
together with large <iu3nlities of amalgam, 
as well as rich Rulphunrtx not aaeil upon. 
amounimg to thousands upon thousanris of 
dollars. 

The Virginia Chrotiicle says; "A daily 
train of one hundred and fidecn cars is now 
required to transport Comstock ores over the 
V.& T. K. K. to the Stamp Mills on Ihc 
Carson River," and ihexe are even now losing, 
as conceded by their Superiniendenu. two 
pounih uf ouicksilvcr to everj' ton worked, or 
3.000 pounds per day. or 60.000 pounds |>er 
month. Uy the improved methoas now used 
at these mills, ihcy arc enabled lo v/ork with 
v-cry much less loss than in the past, but Ihc 
minimum losses of the past amounting to 
MILLIONS upon MILLIONS are what it is 



prO[>oscd to reclaim, and which are now 
posited with the ladings along the Imttom nf 
Ihc Carson River. Ihroughout the length and 
breadth of the claims orihis Company. 

As many inanities are made- rcciuiring e«- 
pbnation as to the basis on whicb di»i- 
dends arc expected to b« paid, ihc Atent 
wishes to slate that his calculations aie m)in 
figures furnished by the Company, which arc 
as follows: 

"These estimates of the value of 'the 
island * and the bottom of the river are one- 
half IcKs than Ihc mill men and mining engi- 
neer* o( great experience cstim.ttc them, 

COST OF WORKING DREDGE. 
tyne Day 0/ Ttn ffours. 

2 Engineers $8 00 

1 Sluice foreman.. 4 oo Results. 

7 50 lohrs workjooton' 
4 00 \'al. per ton ( j 

2 50 -I 

7 JO S}.50ci] 

4 00 AlUm' (or pos- 
00 sihleeTTHr... 500 



3 ■• men 

I Dredge foreman 

I 1-rrcman 

3 Gridcy men.... 
I KetDrl man .... 

I Clerk 3 

Oil and Chemicals 6 



General Manager tj 00 S^.ooo 

Incidental 6 jo Less expenses 70 



Tolnl.. $70 0oProlitsperday$i.930 

"This e«tim.Tte as to the earnings of the 
Company is based on the minimum value of 
the material recovered. Thenet d.-jity earn- 
ings will, beyond all doubt, be greatly in 
excess of tbis." 



It will therefore be seen that at the above rate, for 24 hours (instead often 
ho.urs), allowing oufif ^iOO wovking flftifs^ the profit would amount to the enor- 
mous sum of One Million Three Hundred and Elghtif-ulne Thoumntd SfJC 
Hundred Dollars, which would make a great deal more than 10 per eentt 
a month on the Companj/'tt Capital of one Million. Hollant. 

The above offer of $3. 30 per share will hold good until October 27. 1887, 

SEND ORDERS wHh Cttsbier'a Check. P. O. Order or Rflgiateivd Letter lo 



W. S. CHAMBER LIN. Agent. 115 Broadway. N. Y. City. 
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IVISON, BLAKEMAN & CO., Publishers of School Books. 

NEW YORK AND CHICAGO. 

Teachers are cordially invited lo iddres-i us upoii a.x\.y mailer periaininj to text-books. If an improved book or 
series is desired in any br.inch, write us, — learn what we pub!i»lj. oiir price*, terms, etc. We furnish books for examina- 
tion wilh a view to introduction at nominal prices, and these t^/^s ^re returnable if not adopted. 



An Immediate Success, — White's Industrial 

Drawing Revised. ahhou)^h noi yet cnmplcic*! h.is Itcen 
adopted in imuoriATit cities like Louis/illc, Ky., Kansas Ciiv. Kan., 
E(U] Claire, wis.. Marsh ^illlown. tuwa. Uridgi-pori. Ct.. N'omich, 
Cl. KingTrton. N. Y,. Pilcrson. S. J.. Jcracv Cily. N. J., licsidcs 
numWrs o( smalirr places in all parts of iltecountr>'. The firs! 
Eight Numbcn* .uc sent for cxtttninAtion with a virw lo iniroduc- 
lion on receipt of yx.. or ihc scries (when compleictli wil be sent 
for %\ . jo. 

Smith's PhysiolOfCies were adopted August 8th. 1887, 
(or cxdusi^'e tisr in Oregon, until changed Sy act of legislainrc. by 
the foUowinif roic : .Suini'S reecirctl 26 votes; all ollicrs recei^'eil 
3 voles. These books have won an csuWishc-J pbcc as ilii^ best. 

Professor Swinton's Readers, Spellers, Geog- 
raphies and Histories, ^rc models of approved methods 
mtdligcnily applicil. Tlicy arc universally popular wilh the best 
tcachm anfi eiliuMMiinisiv Those who desire to secure the best 
results in then ^lIiohIs should IntriMluce no other works in ihc 
branches treated by Professor Swinion wlihoui first examining ihosc 
written by him. Swimo.s's Advanced ReauEKS provide ad- 
dttionat matter for classes which have completed the rt^ular series 



soiis'fl,^^^ 



ijiithef sertes. coniinuinK the language lei* 
, ! trtmencs ol work successfully miroduccd 

fot iheT^-tit 11 ;ii':' j[i nil .series by this author. 

Fish's ^4^ '■etics present a complete course in two 
bout ' I ll^, Nt'MBER OSB is at novel and in- 

^eti I I ts |Kr[iiiIar and successful in use. N'UM- 

IIKK I pvii 1-, .[ r.H[iiJi.ii, succinct, and practical manual of business 
arithmetic, containing the minimum of theopj- with (he maximum 
of practice. Problems designed to puzzle hitvc no place In this 
booK. 

Wells's Shorter Course in Grammar and Compo- 
sition providL-> in ;i sni^lc book .it .1 very luw price an 
ci^ccllcnl scrie*. hI li;»M>n» which really leach what ii so rarely ac- 
coniplisheil in 1:ir};er )KH>kv namely, to speak and whie the English 
!aT^gu;ige correctly. 

The National Standard of Penmanship in ibc 

United Suies has undoubtedly been csublishcil tjytheSPBNCERIAN 
Copy Books. Witli nutiiLTous imitators they nave had no cc|ual. 
and to^lay wilh their suncrior paper, faultless copies, and proeres* 
stve aitd s)stcmaiic fpnamg. they still stanil, where they have been 
for years past, ai the head. 



Amuii!^ ihe nolible successes in our High School Books may be mentioned Gray's Botanies, Dana's Geologies, 
Cooley'B Physics and Chemisiry, Tcnney's Zoologies. Elliott 6: Storer's Chcmiitiy, Byrani & Stratton's Book-Kceping, 
Day's Elements of Discnurse, I..ogic, Rhetorical Praxis. An of Elocution. 

Every pupil in public or private school should be supplied with one of Webster's School Dictionaries, the 
Primary, Common School, High School, or Academic. 

OUR BRIEF DESCRIPTIVE LIST SENT FREE ON APPLICATIOK. 

IVISON, BLAKEMAN & CO., Publishers, 

149 Wabash Avenue, Chicago. 753-755 Broadway, New York. 
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of Mechanics 



Nystrom's Pocket-Book 
and Engineering. 

fftiuietnik fuiitson. Revised and Greatly Enlarged with 

OrigiHat Matter. By Wm. DesniS Makks, Ph.B.. C.E. 

(Vale S.S.S.>. lUusirainl i6mo. %\.\o. 

" A library in Ksclf. giving n little of everything that the engineer 

uvd nKchinic will need to know to aid thctn in every.<Uy pritc- 

lict." — /tufutlriai World. Chiugo. 

"Tbe amount of informalion it contains upon the subjects lo 
which ti ift devoted is simply wonderful." — American Manitfae- 
furer. Pittsbunj. 

Marks on the Steam Engine. 

Third Edition. Revited, Enlarged, and Interleavtd. The Reta- 
live Proportions ol the Steam Engine. Uy \Vm. D. Marks. 
With numerous lllustralions. iiino. Kitn Clolh. $3.00. 



" Thb is a work ol inestimable value to n-er\- mechanic. contauwDg 
as it does rules, tables, and directions in regard to the steam engine 
which come into use in the erery-day pracitcal life o( the en^neer. 
For the young its value cannot be estimated, and for the old and 
experienced engineer anil ntachinist the tables, diagrams, and gm- 
eral infoniiatton it containswill prove of great value. We commend 
this book to tbe attention of all iniere&ted in mechanical work 
of all kinds." — San Franciico Wood and Iron. 



Elements of Modern Chemistry (Wurtz)J 

New Edition, Thoroitghly Reviud. Translated by \V, H. 
GKECKE. tsmo. Cloth. $z.so. Sheep. 93.0a 

" A valuable work as a class-book, and a most interesting and' 
inslnjctivc ixilumc for the |fcnera[ reader." — Nem Yark Scho^ 
Journal. 



If not obtainable at your Booksellers', send direct to the Publishers, who will forward 
books, free of Postage, promptly on receipt of the price. 

J. B. LIPPINCOTT COMPANY. Publishers, 

715 and 717 Market St., Philadelphia. 
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THE PRINCiI'LES OF POLITICAL ECONOMY. By Heniy 
Sedgwick, author of " The Methods of Ethics." Second 
Edition. Keviied. 8va $4. 

SCOTT — MARMION. A Talc of Flodden Field, in S« Cantos. 
Edited with Introduction and Notes, by M. Macinillaii. B.A., 
Oxon. l6m«. 90 cents. 

ON THE TEACHINC OF MODERN LANGUAGES in 
Theory and Practice. Two Lectures delivered in the Uni- 
versity of Cambridge, by C. Colbcck, M.A. i6(T)o. %q ccnis. 

CLARENDON PRESS SERIES. NEW VOLUMES. 

PRINCIPLES OK ENGLISH ETVMOLOGV. By the Rev. 
Waller W. .Skeat. L.M.D., LL.D. Fir« Series. The Native 
EkmenL i imo. %z.z^. 



THE PHILOSOPHY OF THE ENGLISH TONGUE. 

John Earle, M.A.. Professor of Anglo-Sawm in ihe University 
of Oxford. Fourth Edition. Rexiscd throughout and Re- 
wrilicn in parts. t6nio. %\.l%- 

L0T2ES SYSTEM OF PHILOSOPHY. Part II. Metaphyac. 
In Three Books — Ontology. Cosmology, and P«yeholog)'. By 
Hermann Ixiuc. English Translation. Edited by Bernard 
Bosanquet.M.A. Second Edition. In Five Volume*. lUno.] 
83- 

ANNALS OF BOTANY. Edited by Isaac Baylcy Balfour. M.A.. 
M.l>., F.R.S., Sidne>- Howard Vines. D.Sc. F-R.S.. and William 
Gibson Fariow, M.D.. assisted hy other Botanists. VoLL; 
N0 1. August. Srao. $2.2;. 

A varying number of parts Issued at tnicrvals nill complete a 
volume, the subscripiiod for which will be $5.25. subscribers re- 
ceiving <he parts as thc>' appear. The published price o( individuilj 
pans \sill vary according to ihcir »ic and contents. 
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At N'aas, Sweden, ihc third summer coiirse ol normal training in 
ilAJd. which IS the equivalenl o( our manual Iniining, began l^Av.-irds 
the end of July with a total attendance o( eighty. Of these. tH-elvc 
were English and eighteen were Italians, sent by their government 
10 receive the training. New and commodious hutldinss had been 
erected during the past year, and the ichool was favored with manj- 
(liMinguishcd visiion durini; the summer. Kncouraged l>y the rc- 
ecption of her article in the London Journal of Etituatian on slojd, 
^liss Evelyn Chapman announces a slojd training-course for 
teachers, 10 be held at Birmingham during the holidays. Miss 
Chapman has an cfhcicni colleague in Miss N'ystrAm of Stockholm, 
who was the first directress at the Ndas seminary. It is hoped that 
the efforts of these two bdics will result in intrtHludng manual 
training in the bnard schools of Great Britain, [n ihiscountry the 
progre s s of manual training has been vcr)' rapid of late, and we 
hear almost daily that some new locality is considering the subject. 
Patenon, N.J.. is about to take favorable action in this matter, and 
Hoboken ^nri other cities of the same State are expected to fol- 
low Paler son's example 



The New York Times, a paper which has in earlier daj-s. in the 
contributions of Kolit-}' and Newton and their successors, supplied 
much marc valuable and interesting scientific matter to it» readers 
than the average daily newspaper seems to feel called upon to give 
the inidligeni portion ol its patrons, and which has dealt less in the 
coarse and vulgar accounts of crime and folly which make up the 
average staple than many of its conicmporaries, recently, under the 
heading, • Is Heavj- Artillery doomed } ' presents an account of an in- 
vention, destined, apparently, to overthrow all existing methods of 
ordnance conilrtJCCion and operation. Since the Tim^s has allowed 
its • tunny man ' entrance into its editorial columns, its readers have 
sometimes been at loss to know whether some of its anicles are 
genuine 'information.' are the product of an overworked vender 0! 
the 'humorous,' or are simply the gos$ip of an ignorant pcnny-a- 
lincr. The several cliaracters arc sometimes found to operate in so 
circumscribed a field, that it is difficult to say whether the article 
of the day is to be assigned to one or 10 another of these usually 
far-removed classes. Possibly it ii\.xy be the intention, as appar- 
etilly in the article here referred to. to kill two birds with one stone, 
amusing thp smaller and more intelligent class of readers, while 
gulling most mercilessly the larger and less well informed t>ody of 
its patrons, who may not ha%'e had the advantage* of a good com- 
mon^school education. It certainly cannot be presumed that its 
editors arc of ihc Utter class, The general make-up and character 
of the Times, and the fact that its proof-reading and orthugraphy 
are very correct, would forbid that supposition being held a moment. 
The stor>- which it is so difficult to classify, and of which it is so 
utterly impossible to guess the origin, is [hat a dblinguishcd Hus- 
sion chemist has discovered a new explosive, of extraordinary 
power, and endowed with a capacity (or evading or directly over- 
coming the second of Newton's taws. This new comp{)und fur- 
nishes an exception to the general rule, and here action and 
re-action are «rtf/ 'equal and opposite in direction." In fact, the 
redaction is turned directly about, apparently, and cBcctivcly assists 
direct action in its destructive mission. This wonderful explosive 
acts in but one direction, and that is tlie direction which is sug- 
gested to it by iu manipulators. A tube of cardboard, of tissue- 



paper,— or.we may presume, the geometrician's imaginary cylinder, 
— serves to communicate the inicni of the ' captain of the gun,' awl 
the stored energy of the rombuMible starts off in the indicated 
direction, impelling the projectile with inconceivable force, and with 
not even sufficient recoil or lateral cxpen<)ilUTe of force to crumple 
Ihc imponderable gun. The latter, it may be presumed, is, when 
out of action, packed down like an oper.i-hat into the least pos^blc 
space, and put in the pocket of ihe oiTicer in command, or stored in 
thecaisson until again required lor the demolition of an iiocv-clad 
or the destruction of a fortress. The only really pmiling fa<t is, 
however, that ihe inventor of this extraordinary explosive, in the 
quiet seclusion of the 7>Vw«r office, — for the Russian must have 
become domiciled there. — does not seem to have successfully ap- 
plied the tremendous brain-power, which tui5 thus defied the laws 
ol nature, to the completion of his work by also inventing a projec- 
tile of l^htness commensurate with that of his gun, and to have 
endowed his explosive with a ■ negative gravity' such as readers of 
hisarticlcmustCKpericnceandapprcciate. Hcwoald thushavereal- 
ized Ihc idea of Lord Lylton, and would have won immortal fame 
by presenting to Ihe world the blessed ' VRILL.' which we now 
know only in the fictions of tliat great novelist. We would suggest 
to oiir neighbor of the Timet that he secure a good supply of that 
marvellous ■ slcctovcr.' and turn it. first upon hi* ' funny man." ami 
then upon those unsympathetic neighbors among ibc "great New 
York dailies' who are prone to smile at such/ae/tia- 



At the rkcext meeting In New York, of Ihe American As- 
sociation for the Advancement of Science, the feci thai the remains 
of the great naturalist Audubon lie in an obscure and Httlc-visitcd 
portion of Trinity Cemetery. New York City, and that his tomb is 
unmarked by any distinguishing monument, was brought to the at- 
tention of Ihe members. The demands upon the time of all in at- 
tendance at that meeting were »o great, that no action was taken 
by the association, although the most lively interest was expressed 
by individual members, and the propriety of marking the resting- 
place ol the founder ol American ornithology by a suitable monu- 
ment was appreciated. The Audubon plot in Trinity Cemcterj' 
will probably be disturbed by the continuation westward of issd 
Street. The trustees of the cemetery have with commendable 
liberality assigned the Audubon fan»ly anew lot close to isjlh 
Street, m full sight of Audubon Park, and near the end of Audubon 
Avenue, when this shall be continued from the north, and are in 
hearty co-operation with the monument enterprise. At the first 
autumn meeting ol the New York Academy of Sciences, a cona- 
miltee was appointed to solicit funds and make all amngemcnts 
for a monument. Vice-President Trowbridge then appointed as 
such a committee. Prof. Thomas Eglcsion of the School of Mines, 
chairman, Prof, Daniel S. .^lartin of Rutgers Female College, and 
Dr. N. L. Britton of Columbia College. This committee has or- 
ganized with Dr. Britton as secretary and treasurer, and b now 
ready to receive subscriptions, which will be properly acknowl- 
edged. Checks should be made payable to N. L. Britton, treas- 
urer, and posi-oflice orders should be drawn on Station M, New 
York City. The committee estimates that between six and ten 
thousand dollars will be rrquircd to erect and engrave a shaft 
wortliy the rocmor>' of America's first naturalist, and, while con- 
fident that this amount will be forthcoming. desires to have interest 
taken in the project Uy scientists in all depart men Is. in all portions 
of ihc country. 
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ASPECTS OF EDUCATION. 

Naturalism. 

The iwo aspects of wlucation wliich wt- discuMcd in Scun^f, ix. 
Nos. Jll, 51 5,: 27, have reference to iheditfermt waysoflraininfjlhr 
intrJlcct. They arc. however, both liable lt>d«geiieralc intt» pcdan- 
iry. With regard to the study u( language, ihi^ si»tniicnt nerds 
little pT««f. ti is ditHcuh, under nny rircumsiaTicce. to recondle an 
education which a merely lin^istic with th« prcpanttion ol th« 
active busincM of life. Perhxpg the best example of such a irain- 
ing was ihe rhetoric o( (he Romanc. Quinttlian'i f.imaus treattse 
on education described the training of the orator, and it require* 
some reflection to dbicovcr how so narrow and rcsiricicd a course 
can be co-eslenKive with mII that is demanded by the public senice. 
It might, ho^^■cve^. be so in impctia.! Kome. The busine&s o( Rome 
w.ks to govern subject pojiutaiions. A Roman statesman would 
have occasion (or oratory in the senile. at ihe bar. in the goieming 
o( the province. Oiven the traditional Inspiration which would be 
imtribcd from a race of rulers, and the ptaciice of public affairs, 
with which every Roman patrician would be familiar from bis 
childhood, the training of the orator in itx widest acceptation might 
be the only addition which was considered necessary. Iluma.nisni, 
hou-ever, lay but little stress on the public use of knowledge which 
it gave. It taught dead, not livinjj languages. The greatest 
scholar might live secluded from the world, and, as hia enidition 
deepened, might become less fit cither to influence or to under- 
stand it. 

Kealbm was by its nature inort: closely connected with actual 
life : but that. too. might content itself with books, and the study of 
books produces book-wxjmis. The rcbelhon against received 
opinions which followed the Relonnalion brought every thing into 
(|Ucstion. and the groundwork lA educiition with the rest. As 
feudalism disappeared. Ihcrc was more need of such an intiuiry. tn 
the middle ages the education of the castle had existed side by side 
with the education of the cloister. The knightly an* of shooting, 
hawking, swimming, riding, and other bodily accompliihments. 
were taught to the young page, as the seven studies of the trivium 
and quadrivium were tauglu to the young monk. As >'cars went 
on. the idle governing classes were gradually subdued by aggres- 
live instruction. The schools of the Jesuits were eminently fash- 
ionable, and it became necessary to appeal once more to nature. 
Men of the world and philosophers said, in giving what we cdl a 
training to the mind. " Let us not forget thai nature hasdctermircd 
the quality, and s large p.irt ol (he development, of the mind which 
we aspire to train. If we do our uimusi, we c^n effect but linle ; 
let us be quite sure, that, in attempting to produce this small 
amount of good, we do not cause real harm. Let us educate, not 
for the school, but for life, l-ct us see what inherent force will 
effect for the mind and character o( which we thinfc ourselves mas- 
ter." There is some trace of this reasoning in Kabcla.i&; but, 
although he is certainly an iuiti-humjntst. he should be clas-sed as a 
realist rather than as a naturalist. The three great n.tturalisls in 
education arc Montaigne, Locke, and Kousseau. Although their 
character! were very diRcrcni. there is a strong similarity in their 
teaching. We will give a short account of the views of each. 
This is the more nccessnry, as naturalism is now mmpant in our 
public schools, but its advocates and supporters have little notion 
to what philosophers ihey owe the principles which the)' enthusias- 
tically support. 

The contrast between monkbh erudition and the training for the 
world gi»-en in the castle of a wise noble is shown by Rabelais in 
thecontrast between the clownish awkwardness of young Gargantua, 
and the modest scEI-pussnisiun of the pi'ige£uda;mon,wlio," although 
not twelve years old, first asking leave of his master so to do, with 
his cap in his hand, a clear open countenance, beautiful and ruddy 
lips, his eyc» steady and his looks ^ned on Garganlua. standing 
up straight, on his f«t. began lo commend him with pniprr ges- 
ture, distinct pronunciation, and a pleasing delivery, in choice 
Latin." where^is all Carguntua did was to cry like a cow, and liid-c 
his face witii his cup. I^alielais a!«n lays grrat slrcst on bodily 
exercises, and shows that he considers the training ol the body 
quite as important as that of the mind. 

The eduaitional ideas of Montaigne arc principxlty contained in 



two essays. — (Kie on pedantry, the other on the insiruction of 
children. The one deals with the objects of education, the other 
with its methods. Montaigne saysthat the end of education is not 
to fill (he head with a mass of knowledge, but to form the under- 
standing and the heart ; not 10 burden the memory of the pupil, 
but to make him better and more intelligent. Antiquity presents 
us with well-educated statesmen and commanders. i>vith philoso- 
phers fit for practical life. On the other hand, leanung. which b 
only for show, is of no use to its possessor. If we only kn«w what 
Cicero or Plato thought about a matter, we arc merely the guar- 
dians of some one else's property instead of making il a possesskin 
of our o^vn. We warm ourselves at our neighbor's lire instead of 
making one on our own hearlh. We fill ourselves with food which 
we rannol digest. The most important object of education is in- 
dependence. The scholar must be able to consider and to e-nploy 
what he has learned in a hundred difTereni ways. He must be 
taught to pnwe wery opinion, submit to no authority as such. 
I,caming by heart it no learning at all, Just as v^e cannot danM. 
ride, or fence without moving the body, so we cannot speak or 
judge with advantage without acting for ourselves. The mind 
must be supported by a healthy body. There must be no coddling 
or spoiling by foolish parents : the boy miust be hardened lo endur- 
ance and to pain. We are educating, not a mind and a body, but 
a man, who is compounded of the two. The pupi! must be taught 
to mix with the world, lo observe carefully every thing he sees. 
He must Icam more from experience than from books. The 
character of great men is more important tor him to know than 
Ihe dates of their actions. The greater number of sciences which 
wc arc taught are of no use. The pupil must nut become a book- 
worm, but all the conditions of bis life — his walks, his meals, 
solitude, and society — must be made serviceable for his training. 
He must bclaught to speak naturnlly.wilh strcngthand emphasis: 
not by erudition, but by force of character and clearness of thought. 
For discipline we must use a kind severity, not punishment and 
compulsion. The school-life mtiM be full of joy and ctiecrfulncu. 
The most important thing is lo excite a desire for study. Fathers 
should stimulate their childivn by their own exannple, and rvof keep 
them morosely at a distnncc. Montaigne says that he was fiist 
Uught Latin l^ conversation, and he recommends the sameanirse 
for imitation. He tells us that when seven years old he was 
entirely ignorant of French, but he was well acquainted with pure 
Laiinily. and thai without books and wiihoul tears. From this 
sketch wc Snd that Montaigne's object was to educate the man of 
the world. He wi.shcd to bridge over the gulf between ihegeaile- 
man and Ihe scholar, which existett in his time ; hut he would pro- 
duce a gentleman at any price, a scholar if possible. 

Wc cannot tell whether Montaigne had a direct iniluence upon 
Locke, but there is no doubt that ihey agreed very materially in 
their views. The keynote of Locke's thoughts concerning educa- 
tion is a sound mind In a sound body. This, he says, is a abort 
but full description of a happy st.Ate in this world. He that ha* 
these two h-is little more to wish for. and he that w.ints cither 
of ihcm will be but little ihe bctWi (or any thing etec. The first 
thirty sections of his treatise arc occupied with ihc training of 
Ihe body. His maxims .ire summed up in the words. "pleBty of 
open air, exercise, tind sleep ; plain diet, no wine or strong drink, 
and very little or no physic; not too warm and siraii clothing; 
CApecially the head and feel kept cold, and the feet often used to 
cold water .^nd exposed 10 wet." The nest hundred! sections 
are devoncd to methods ot ctlucation, but . there is nothing In 
Ihem about books. Virtue, wisdom, and breeding are to come 
before learning. These are lo be taught reor« by precept than by 
example. Wc arc to guard our children against the evil influence 
of servants, and to rely particularly on the persistent effect of the 
home. Above all, we are to teach knowledge of the world. Mucb 
of the danger which surrounds young men arises from ignorance 
of the world. A man forewarned is fore-armed. Breeding must 
come beforcbook-leaming. Teaching is for the purposesof life, and 
not for ilic school ; iVow sckola ^eJ X'l'la diseimm. The tutor you 
choose (or your son should be a man ot Ihe world. I.ocke puts 
learning last, because he considers it as ihe least important learn- 
ing. He says it must be had in the second place, as subservient 
only to greater qualitiei. Seek out somclwtly that may know how 
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discreetly to frame hb manners; place him in hl& hands, where 
you may as much as pomhlc t«curc hin intiocence ; cherish onH 
nurse up the good, and. generally, correct and weed out any bad 
inclinations, and settle In him good habiu. This is the main point, 

1. this beinfr provide<l (or, learning may be had into the bargain. 
Id that, a.1 1 think, at a very easy rate. 

The subjecl-t which Locke selects (or learning are very 
characteristic. He begins with reading. xmiinK- ^^^ drawing. 
He then rocs on to French and Uitin ; the Utter 10 bt laui;hl in 
the sanic w»y as French, by convcrvilion and without grammar. 
He then pavws tn geography, arithmelic. .-isironomy. gcumrtr)-. 
chronology, and history. Then follows ethics, a certain amount of 
law, — chielly civil and constitutional law. — rhetoric and logic.and 
oaiural philosophy. Great importance is attached In ac(|uiring a 
good F.nglish style. Greek is omitted ; for Locke says that he is 
not considering the «lucation of a professed scholar, but of a gen. 
tleman. to whom Ijitin and French, as the world now goes, is by 
every one acknowledged necessary. "When he comes to be a man, 
he can Icani Greek for himself. What a small percentage there b, 
even among scholars, who retain the Greek ihey learne<l at school *" 
The education thus commenced is completed by dancing, mu»c, 
riding, and (encing. Every one should learn one trade at least, if 
not two or three. Gardening and carpentering are especially 
recommended, but not painting. The pupil is to be well (killed in 
accounts and book-keeping, and his education is to be completed 
by foreign travel, which is to be deferred to an age when he can 
protii by it most completely. 

Locke is a great enemy of those specious and spurious studies 
vhich wcrt^ so much affected by the Jesuits. He b a declared 
" eray to Latin verses. " Do not," he says, " let your child make 
Erses of any son ; for, if he has no genius for poctr>', it is the 
most unrcason.ible tiling in the world to torment a child. ;iiid 
waste his time, about that which c.in never succee<l : and, if he has 
a poetical vein, it is to mc the strangest thing in the world that a 
father shDuld desire or suffer it to be improved. Poetry and gam- 
ing, which usually go together, are alike in ihia too, — that they 
seldom bring any advantage but lo those who have nothing else 
to live upon. He tloc^ not care any more for mu.^ic. which wastes 
so much of a young man's lime to gain but a moderate skill in it, 
and engagcsoftcn in such odd company that many think it better 
spared." Locke here would differ much from Milton, who gave 
music a more dignified place in his programme. In conclusion. 
Locke tclb us that what he has written is designed for the breed- 
ing of a young gentleman, but that he is fully aware that every one 
cannot be educated in the same manner; thai eiichm.-in"* mind has 
9ome peculiarity, as well as his face, which distinguishes him from 
all otficrs ; and that there arc possibly scarcely two children who 
can be brought up by exactly the same method. 

Although public schools in England educate their pupUs very 
much according to the precepts of l-ockc. they probably do so un- 
consciously, and are very little aware whose example they are 
following. Many have heard of Locke's treatise on eduealion, but 
few has-c read it or tried to understand it. Whatever effect he has 
had has been confined to bis own country, and he cannot be 
reckoned as a gre,-ti mlluence in Europe. Rousseau, on the other 
hand, burst upon the world with tremendous force. 'Cmilei' 
although its teaching about education b so little precise and syste- 
matic, has made an epoch in educational systems, and ia the parent 
ol Pestalozii, l-'rocbcl, and the most modem educators of the 
presetit day. The keynote of Rousseau's system is to educate in 
accordance with nature : he may therefore be regarded as the chief 
of the naturalists, ll is true that his conception of nature was 
warped by the principles of hb philosophy. He coniidcrci! that 
man in his natural state, as he came from the hands of his Maker, 
was perfect, and that he has been spoilt by civilisation. Thb idea 
was present to the mind of Rousseau in his vcr)' earliest writings. 
By what means, he asks.are wetobdng back Ihechild of nature.^ 
How are wc (o form that strange character, natural man? Our 
particular care must be to provide that he is not prevented from Ijc- 
if»g natural; wc must not educate him for any particular function, 
but merely for the art of living. A man must be taught, above every 
thing, to lead the life of a man, and thai must be done not so much 
by precqit as by exercise. In the time of Kousseau chddren of the 



upper classes were brought up entirely in an anifidal atmosphere. 
This, he »>"$, we must do away with : great social change* maybe 
before us. and wc must prepare our childrrn to meet them, "nie 
reformation must date from the very birth : nwihers must take to 
nursing their own children. He says, spe.iking of the unnatural 
sodety of his own time, " Once let women become mothers again, 
and men will then become f.iihers and husbands." As the child 
grows, the advice of Milton cocTesponds with that of Locke. HeU 
to be brought up in the fresh air of the country, set free from band& 
and swaddling-clolhcs, taught to endure pain and hardship and 
change of temperature, he is to be fed on very simple food. The 
father has duties a» well as the mother. As soon as the chUd is 
old enough lo be influenced by the father's education, it is wicked 
of htm to hand him over to another. Rousseau passes the strongest 
condemnalion on fathers who neglect their children, whereas he 
sets them the worst example by depositing all his children, as they 
were bom. in the turning-box of the foundling-hospital. Unfortu* 
natcly many fathers are so occupied that the)* cannot give their 
children the minute attention which is necessary for their education. 
so thai there is no nrmedy but to Bnd a tutor who will as nearly 
as possible supply the place of the father. The tie between tutor 
and pupil is to be of the closest character. The second book 
of 'F.milc' is concerned with the education of a child up to 
twelve years of age. The principal object ol this education is 
courage. The child must learn to bear suffering, and in put up 
with tumbles and knocks, without uttering aery. .Strength, health, 
and a good conscience ane the objects to be aimed at. Do not 
reason too much with children at this age : the)' must be made 
obedient by authority, and reason will come later. The great 
object of this early education is to lose time. The child is not old 
enough (or good Imprcsdona to be firmly fixed: we must be con- 
tent with averting bad ones. A cb3d is to Icam the elements of 
property, that some thing* do and some do not belong to him ; but 
of erudition he b to Icam vcj>- lilllc. At twelve )'c«r8, Emilc is 
scarcely to know what a book is. You have educated his character 
by strengthening hU body: if he has the vigor of a man, he wtll 
soon have the reason of a man. During Ihb age the process of 
hardening is to go on : he is to wear loose clothing, to go with his 
head uncover^, to lie on the damp gruss when hot with exercise, 
sleep all night, to rise with the dawn, to know nothing but a hard 
bed, to (ear no danger, to be .iccustomcd to toil, unpleasantness, 
Hnd pain, and to defend the soul with the breastplate of a strong 
body. Thus armed, he mil not even be afraid ol death. He is to 
be as much at home in the water as on dry land. He is lo acquire 
ans which are found in the natural savage, the instinct of finding 
hb way in dark places, ol measuring disUnccs with eyes and feet, 
and of beating all those of his .igc by swiftness of loot. He is to 
learn the piano rather than the violin. He is to draw from nature, 
to Icam geometry rather by obien-ation than by deiinition, to learn 
stngingby ihecarrather than by the notes. His appetite b to be 
the measure of his food. The sense of smell is to be educated 
with all his other senses. At twelve years old, he ceases to be a 
child : wc arc now to prepare him for manhood. Wc find that he 
IS fresh, lively, open, and simple; hb thoughts .ire limited but clear: 
he knows nothing by heart, but much by experience ; he has read 
more in the book of nature than in any other book : his wit is not 
on his tongue, but in hbhead; his judgment is better than his 
memor>- ; he only speaks one Linguagc. but that sensibly. Others 
may s|ieak better; Emilc will act better. He docs not follow for- 
mulas and authorities, but in e\'ery thing which he says and does 
he is inspired by his own good sense. There is nothing .inificial 
in his manner and iiearing, but they are the true expression of his 
ideas, and the result of his disposition. In this language, and much 
of the same kind, Rousseau sketches the; child of nature. One 
would Uiink ^aiii. that, like Locke, he is depicting the English 
public- scliool boy : but tie could nut h»ve known any such, and ihc 
country gentleman who favors such institutions would rather follow 
any counsel than that of a dreamy revolutionist. 

Tlic intellectual education which Emile receives between the ages 
of twelve and Tifteen is not less rem.irkable than hb social training. 
Nothing is learned from books, every thing from observation. The 
pupil is not asked to understand what he has taught, but to discover 
things for himself : for instance, as he lakes his morning and even- 
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ing walk, he is led to observe the course of (he sun. bow it rises 
and scU in dilfercnl pUccs accorxling to the time of the year. In 
this manner he is led to ask questions about (Ke course of the 
beavenly bodies, the form o( the eanh, and the cakulaiion of 
DctipKS. For the study of geography, no mxps arc placed before 
him. Starting from his home, he is led to make maps for himself, 
tn this manner the natural desire of the child for knowledge is 
taken as the starting- place for learning, which in itKlf a never al- 
kiwed to bir a burden or trouble. Jusi aa growing plants rrquire 
not onljr light, but hcai, so the growing man needs not only in- 
Mruction, but amusemenl. Emile finds out by himself the existence 
of the meridvui tincand the {Kcultarity of the magnetic needle. He 
observes that by rubbing amtHT. glass, or sraling-wax. he is abhr to 
attract pieces of straw. In this way he learns the properties of 
positive and negntivcelcaricity. and connccis them with the mag- 
net. Going to the fair, he finds a conjurer who draws a waxen 
duck in different directions over a bAsin of water by presenting to 
it a fitece of bread : he soon g\>edses that the bread contains a mag- 
net, and is able to imiute the trick to the MMonishnient of the 
conjurer, llie conjurer takes his revenge by placing a stronger 
magnet under the table, so that the duck resists all F.milc's cfTorts. 
The revriation o( this thelt 1% an .aveo*ie to still further knowledge. 
We Me here that c(lu<:ation is mjide not to depend on words, but 
on things, No formal instruction is given. Certain things arc ob- 
Kned to take i>lace. and the instruction lies in the conclusions 
which are tolw drawn from them. In a similar way great impor- 
tance b attached to what would now be called technical education. 
Emilc is lo have no books cxcq>l ' Robinson Crusoe,' from w^OM 
example he is to learn how to jvupply all his needs. Instead of 
reading, he is to visit workshops and practise handicrafts; he will 
leam more in an hour's work than he would in a whole day's ei* 
plaoation. Even trades are to be esiimaied by their uwfulness. 
The blacksmith is placed higher than the goldsmith : the baker is 
worth the whoJe academy of sciences. Emilc must leam a trade. 
What trade is best for him? Agriculture is exposed to too many 
casual losses. Many trades are merely the handmaids of luxury, 
and produce nothing worth having : others arc unwholesome cither 
from confinement or from the attitude in which they are pr.-iciise»l. 
There arc objections to the more violent trades, such as masons 
and smiths. The best o( all is to be a cabinet-maker, which is use- 
ful, cleanly, and instructive. Themodcrn development of technical 
education i^ems to have followed on Rou.tseau's lines, and to have 
placed working in wood in the first rank. 

Thus, when his boy's years come to an end, he possesses, not a 
great number of opinions and accompli shmenis. but the capacity 
for acquiring them. Such learning as he ha&. is thoroughly natural 
He does not know even the names of history, metaphysics, morals. 
but he is accustomed unconsciously to reason about all of them. 
He is industrious, moderate, patient, and couTiigcous. fie does 
not know what death is, but. if necrssat>'. he would die without a 
54gh. He demands nothiriff from others.^nd is under no obligation 
to them, but standi) alone and independent in human society, fic 
has DO errors but those which arc avoidable, and no faults except 
those from which no man is free. He has a healthy body, active 
limbs, fl mind free (rum prejudices, a heart wiiliuut passion. 
He has been scarcely affected by »df«lave. the first and the most 
oaiural passion: he has lived conlenied and happy, and tree, so 
far as his nature allows. Do you think, asks Kousscau. that a 
child who has thus reached his Aftccn years can have lost the 
years which have preceded i 

Rousseau's book pro<liiced a great effect throughout Europe. It 
is s.ild that KanI, the philosopher of Konigsbcrg, whose habits 
were more regular than the town-clock, suspended even his daily 
walk in order lo read him, yet the practical teacher will leam but 
little from him. His principal cRcct lay in the strength by which 
he combated eiisting prejudices. When Rousseau wrote, educa- 
tion h.id become not only formal and artificial, but hollow and 
frivolous. The French revolution might have .-dtcrcd this by its 
unaided force, but ' Emile ' still remains the book in which the 
ideas of the revoluiton about education were expressed with the 
greatest eloquence and vigor. 

What shaltwc say about naturalism in the present day.* It is 
largely practised unintentionally. While different studies are 



Biroggling for the master)-, the natural desire for games and open- 
air activity occupies the field, and claims more and more of the 
pupil's life. In the vast development of modem industrtes requir- 
ing capacities of all kinds, some educational »ts have seen an indi- 
cation itwt special courses of teaching arc unnecessary or useicsa. 
Nature, they say. and the pressure of the world's business, arc the 
best teachers. How much skilled labor isdemaaded by a railway ? 
Who trained the pointsman, the engine-driver? Who directed the 
complicated lines of tr^iins. following and meeting each other with 
l^htning rapidity, yet never colliding except by a terrible catastro- 
phe ? The teacher who follows the methods, either of humanism 
or realism, strives 10 make the best of the human mind intrusted to 
hint. He witches to develop its faculties to thdr highest point, to 
stimulate its natural capacity (O its furthest limit. But when this 
b done; what guaranty have we that nature has any place for the 
instrument wc have so c.irefully finished ? II every mind were 
de^'eloped to the fullest extent which its powers admit of, yet a 
large proportion of such minds might remain useless and barren, 
because they fitted into no place which human society su|)plies. 
Leave every thing to Nature, she will fa.«hio« the material better 
than you can, into the forcn in which she most requires it. This 
statement is a paradox : and. indeed, natural education la In lis 
essence paradoxical. It will always have advocates arul apostles. 
c:specially in times when there appears (o be a danger of o\-cr-re- 
finemcnt or over-pressure : but the wise educationalist will turn to 
it as a repository of cautions and warnings rather than as an 
armory of weapons lit for fighting against the ever-present enemies 
of ignnrince and stoih. Oscar Brownihc 



THE ELECTRtCAL ENGINEERING DEPARTMENT 
OF CORNELL. 

The equipment at Cornel) in the line of electrical enginccting 
bids (air to become, if it is not already, the most complete in the 
country, and probably in the world, tt has been almost wholly 
contributed by- friends of the university, at the suggestion of lh« 
director of Sibley College and others interested in its progress. The 
last and most Important addition to the collection is that of the West- 
inghouKC 6jo-lighl altem.itmg current dyn.imo. exciter, l.imps, and 
other material rnjuircd in establishing the plant. The list of dyna- 
mos now includes the Edison, the Gramme, the Mather, the WcM- 
inghousc alternating current, the VV*estinghousc continuous, a num- 
ber of Wcsion and minor makes, and all siics, from a little toy 
iiiachtne made in the university shops,, to the 50 or 60 horse-power 
machines just added to the list. 

There comes with this liberality on the part of friends of the 
university an embarrassment of real imponance : there is no im- 
mediately avAil.ible room for the installation of these machirkcs. 
The dynamo-room now apprupttated to the purpose u hardly large 
enough for tiic *cradlc ' used in conducting experiments on a singie 
machine. The Weston machine is tucked in one comer, and the 
Edison .*uid Mather machines are temporarily placed in the middle 
of the floor, and driven as best can be done from there. There is 
actually no room even to lay down the new machines now fn rovle 
fri>in PiItsbuT>;h. still L-» to place ihcm for use. In Ihi^ emergency, 
the director has obtained jiermission from the trustees to make 
temporary provision (or them by throwing the existing totiet-rooms 
into the machine-shop, thfis securing a space of some fifteen or 
c^htccn feet by nearly forty, in which to place all these machines. 
It hafi long been considered advisable, on the. score of safety and 
convenience, lo remove all heavy machinery from the main building, 
and this transfer of the dynamo-room will give opportumiy to elTect 
other improvenients there tn time. Professor Morris is already 
arranging new toilet-rooin«, and getting ready to tear down th* 
brick paniiions which have been found to be in the way ol the new 
arrangemciii. Professors Van Vleck and Smith arc preparing 
plans lor the lilting and count ershaf ting, in consultation with Pro- 
fessor Nichols, and the work is lo be proceeded with at once. The 
space now given up to this machinery must, however, in lime be 
reciuired for the extension of the machine- s^h op, and it is only a 
question of time when a building must be constructed for this course 
and its collections. Nearly forty students now enter the course 
annually, and it is only second to the regular course in mechanical 
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engiii««ring in imporunce in the Sibley College oi^nuiklion. The 
expenditure of aJI Uiat nuy l>c needed \o make its nwtcrial part 
compSele, akled »» it is so er^cclively by its friends outside the uni- 
versity, will be more than jusiiJied. 

Professor Thurston estimates thai about (100,000 should be »• 
pendcd in its permanent e&tablbhment: (60.000 on butliling, includ- 
ing Si ^000 on water and steam power, each of which should give 
1 50 horse-power, the one for use in ordinary work, the other when- 
ever experimental work comi»!s the tttmo&t po^ible regul.irfty of 
speed : and the )>alance. S^aooo. in supplyin); needed a<ldiiiont to 
ihe cfpiipment of apparatus ol exact measorement for heaxy currents, 
and to furnish the income needed for ruiinin); expenses, including 
fuel, one workman, and an a»istani to the professor of physics, 
who should be placedm charge of thin valuable property: which, .nl- 
(hough a part of the Sibley College establishment, is really managed 
by the dcpanmrnt of physks in all except lis powcr>supply. It is 
not impossible, thai, as Mr. Cornell used to say. " there is some one 
walking around who wants lo proviUe this" now greatly needed 
1abomtor>-. It is certainty an opportunity for some wealthy and 
public-spirited friend of the university and of this side of its work 
to immortalize himself, while doing a noble work lor his fellows. 



THE STUDY OF MODERN EUROPEAN LITERATURE 
tN AMERICA, 

Thbre h.^s been a marked change in the subjects of instruction 
and study in AnieriCAn college within the l.^st lew yejtrs. In 
literature, the study of Krcnckand German .ind early l%nglish has 
been substituted (or Latin and Greek: physical science has won 
larger recognition, and puliiic.il economy, history, and the science 
of government, h.tve Iwrome prominent subjects of instruction. 
The change which has ejected ihis resuli in the leading universities 
has been gradual, but many insiiluiions are as yet untouched by its 
influence. 

A comparison of the curriculum of any collie now and that of 
fifty years iigo would show that modem subjects now share the 
titnc formerly dcx'oted exclusively to the classics, mathematics, and 
philosophy. The value of the old is not less, but new <]iacoYenes in 
science, and the recognition of the value of modem European 
literature, have dispbced in part the former subjects of education. 
The pressing demands of modem life and modern culture have 
modified views, and the practical claim has been fell thai the years 
of study should contribute to gelling on in the world. These views 
have changed the direction of instruction, while the end of all edu- 
caliun. intellectual distiplfnc iitiil the irairsing of all the powers, has 
not been forgotten. What results have been attained, and what 
further changes are necessary that the new education may bear the 
choicest fnjit ? 

The results of the study of Ihe modern languages can be char- 
acleriied as ordy in part successful. One American university still 
announces in its catalogue that the "modern languages arc taught 
like the classical tongues." Until recently the instruction in French 
and German followed strictly the old method of teaching Latin and 
Greek. The fact thai the language was still a living speech was 
ijpiorcd. and the pupil went foah as powerless in the presence of 
the language itself as a classical student would have been if he 
9to«d before an ancient Greek or Roman. Much time is undoubt* 
cdly still wasicfl by confused, illogical, and misdirected efforts on the 
part ol teachers. The learning of a foreign tongue embodies the 
tr.-uning of the eye lo distinguish the printed words, i)ie tongue to 
utter ihcin, and the ear lo reciignlie them when spoken. Lin- 
guistic training is not simple in the sense that one method will ac- 
compUah all these aims. There is beyond this the higher disci- 
pline of the study uf language as the expression of thought, and Its 
critical and philological study. The student who learns a living 
language as be learns a dead language will know no more of the 
one llian of the other. EspcHcncc verified in the lives of all 
scholars shows how an ability to read a given language carries 
with it no practical mastery of the language : the ability to speak 
or write the language, and to understand it when spoken, is apart 
from a mere reading .ibility. Even the familiar sentences of ihe 
New Tefiiaineni will not call up their Greek or Latin or (jcrman 
equivalent without special study. Instruction hitherto in modem 



languages has been directed 10 impart a knowledge of the literature. 
The key to the literature has been fourxl in the grammar and the 
leiicon. After a mastery of grammallcal forms, reading bos been 
begun. 

The defects of this method are the same that have characterired 
all classical study, — the laborious acquisition ol wonU the per- 
plexing idioms, the search after the true translation, now success* 
ful and now futile, a correct knou-le<lge of which is only possible to 
one lamiliar with the genius and spirit of llic language, and its 
idiomatic, provincial, or possibly archaic use. 

The subtle davor of a foreign expression cannot be disliUed by 
the aid of the dictionary alone: it must come from a knowledge of 
the distinctive meaning and uses of words, and an intcUigcni ap* 
prehension of delicate shades of expression. 

Only an exhaustive knowledge of literature and of Ihe multiform 
usages of popular speech can give an inner insight into the spirit of 
a foreign language. Such Itntpwiedge is itnpossible to ordinary 
scholars; and c*cn advanced study, unless cwenng the works of 
different authors and periods, cannot guide the student at a dis- 
tance to a critical actjualntance with the language. The method is 
in ilself tnsdeciuate, and the results unsatisfactory. Mental dis- 
cipline of a high order may be associated with this method of 
study : and a language Is often valuable as an instrument of cul- 
ture from the fact that it iraivsplants the scholar into a new world 
of thought, presenting sharp features of contrast with oae's 
native speech, exhibiting new grammatical forms and new words 
as the images of things. 

llut science has brought the nations of the world nearer ; and 
ihc intellectual, political, and social life of one affects all others. 
Every day new discoveries in art and science ;uul m iherel.ilionsof 
Slates are flashed across the sea. Other literatures arc tilled with 
the thought, tlie poetry, itnd the throbbing life of ihccenturi". The 
ancient world no longer fills the domain of knowledge, and new 
subjects of sludy demand recognition. 

We pass from the classical method of study to thcconrcrsaUonal 
method of acciulrlng language, not in all cases a real advance, but 
in the main a positive progress. Language was studied in its com- 
mon forms : familiar expressions Interpreted the formal grammatical 
rules, and impressed them upon the mind. But multitudinous cx- 
erci^s often meant perpetual revolution without progress. The 
entire time nvailable for the student was spent in the exhausting 
study ol exercises: little of the literature was read, and the new 
tongue became a confused .tnd endlesn m.iu of idioms. Exercises 
were not merely used to illustrate grammatical principles, but be- 
came an end in themselves. Few students sought an acquaintance 
with tjerman or French in order to speak these languages, and yet 
the entire time of Ihc student wax consumed in these exercbes. 

A v/a media was then attained by the production of grammars, 
scientific in arrangement, brief and clear in statement, with exer* 
c'ises sufficient to illustrate the nilea : idioms were simply studied to 
faiTilitale ironsUlion. 

The' natural' method, or method of oral instruction, followed. 
The popularity of this system has been increased by its use in the 
various summer schools of languages. As an acu>m|>animent of 
any course of study, this method possesses real merits, lu motto 
is, •' Learn a foreign langu^e as a child learns its moiher-iongue," 
This system has also been applied to teaching the classics. It re- 
quires from the first Ihc use of the language itself by the pupil. 
Brief sentences arc learned, and lh«n Irandaied so as to assen. to 
ask, lo cominimd, and to express conditional it y : the subject be- 
comes in turn object, and the object subject. By continuing the 
process^ the forms of the article, adjective, and the indirect cases of 
nouns and pronouns, are learned. Later the forms of tenses and 
mofles are learned. This method trains pre-eminently the inciiwry : 
as a phaxe of instruction, it is imponant and valuable, but when it 
claims exclusive possession of the held of languages, and series lo 
dominate thccniire system of instruction, it is not justified in sup- 
planting established methods, 

A noteworthy applicauon of this method has beeti made in tc-ich- 
ing (lebrcw, and a moditici] (urmuf it has been used in instruction 
by correspondence. 

From the Hebrew text of Ihe Kil>l« a living language has been 
constructed, and made the x'chicle for the expreuion of familinr 
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thought. In many cases the English text has been rclrans!«tetl 
orally into Hebrew. A ihouB.Tnd students in a sin^c year have 
been engaged in this Mu^lv, iinJ Ihe Semitic langu^n arc now 
subjects of study in this councr>' to an extent unknown before. 

The modem lan^a^^ are far from full recognition in the 
courses of »tudy in tlie greater number of colI^:ca. The demand 
for their sludy as part of jt liberal education it not emphiDtiwd by 
their position and the amount of lime devoted to them. They are 
tolcraleil rather than regarded ss cucntial. Out of atxty-four re]>- 
resenlative colleges, fifty-eight require neither t'rench nor Ciemun 
for admission to the course in arts, four rc(|uire French. Ami two 
either French or Guiinaii. The colleges are thus reduced to the 
necessity of giving elementary inMruciion in ihemotJem lan]cu.igcs; 
ami the college does not to this extent imply »dv»nc«d invlruciion. 
but simply the teaching ol the rudiments. A knowledge of French 
and German Is nccosary for the highest Nctentific :i.^ well as classi- 
cal litudy. The use of French and Gennan works, the cfinsullation 
of authorities found only in these languages, is impossible if their 
study is postponed until late in the academic course. The colleges do 
not reap the fruits of a knou'ledge of the modem I.xnguage« in tlieir 
subsequent instruction. The philological study of L.atin embrrices 
law Latin and the (arms that have survived in French and the other 
Romance Unguages. A critical knowledge of early English is not 
possible vrithout a study of the French element in l^nglish defive<l 
from the Latin. Thus the advanced study ol the classics, as vrcll 
as our heritage of the English tongue, is dependent upon an ac- 
quaintance with French. The study of Anglo-Saxon is promoted 
by a prclimin^Lry knowledge ol German. Our collies arc thus 
felterei] in their vi-ork byihc lack of the elcmrntar)- knowledge on 
thepartof pupils essential to its successful proaecution. An inietti- 
genl acquaintance with modeni European literature is aol |>oi»iblc 
when the time which should be devoted to it is occupied with 
elementary' study. The time which is devoted to the modem lan- 
guages foons in most institutions but a small part of the regular 
college course, necessitating imperfect imd hasty jtudy. In simy- 
four colleges r^onferring the degree of bachektr of arts, the amount 
o( time required to be spent in the study of French and German i» 
sex-en and three-tenths [wr cent of the entire fouryears' course. It 
IK re(|uire<l that less than four per cent of the entire time of the stu- 
dent shAll be devoted to one ol these languages. It is not to be 
as^iumcd that thi» low amount adequflidy represents ihrenlireliinc 
tlevoled to the modern languages, for through eleciives in the best 
colleges the study can be greatly extended ; but it represents the 
current estimate of college faculties of the value of these studies, 
and the amount re<{uired to enHtilc the student to prosecute his later 
work. During the same period, at least twenty-five per cent of the 
student's time b consumed, by compulsion, in classical study, in 
addition to Ihe preliminary knowledge required before entering 
college. The revised curriculum which has been adopted at Yale, 
and other colleges where the strict classical requirement has not 
been reUined in full force, is very encouraging. Several Western 
and Southern institutions, a* the Uriversiiics o( Micliignn. Indiana, 
and Virginia, exhibit a thorough and extended course in the 
modem languages. The scientific and technical schools rctojfni^ 
the indispens.ible character of a knowledge of French and (icrm.in 
for purposes o( all advanced investigation in science and engineer- 
ing. The most recent discoveries in these and ^tilled branches arc 
publislted in monographs ,-md reviews, and it is safe to say that the 
highest expert testimony on a question of engineering cannot be 
secured except from one famdiar with the constantly increasing 
results of foreign investigation. Such results are not immedi^icly 
uttain.iblc except in the language ilstif ; and the final word which 
has been uttered in discovery is often of priceless value In all 
industrial enterprises. There is a loss in the equipment of every 
scientist or engineer who cannot at once obt-Vm from original 
fiourccs the knowledge which he needs, There is an additionvil 
ivason why the instruction in ntoderii Unguages in our scientific 
courses should be increased rather than diminished. The rcquirc- 

ncnts for admission to these courses arc less than to the classical. 
exclusively professional iir technical course, unless conceived in 
a broad spirit, fails to pvc a view of the connection and relation of 
the physical sciences. No branch of study stands &lone, and can be 
built up from Itself. Geology embraces paleontology, and paleon- 



tology demands a knowledge of animal and plant forms, hence of 
loblogy and botany. Chemistry touchet, on the one hand, organic 
forms, and, on Ihe other, inorganic, and involves the Laws of physics^ 
The highest resultii in every field of learning demand the highest 
preparation for them, and the student going oui into life will find a 
sphere corresponding with tiis highest fitness. It is a misfortune 
to educate men out of sympathy with otfier fields of knowledge. 
The scholar whose wortt will be confined to a singte branch needs 
the broadest attainable culture, which would be impossibte for him 
later. Knowledge loses h.Uf its \aluewhcn it cannot becommuni* 
cated clearly, forcibly, and persuasively. Thus the student with an 
exclusively practical Ii(e before him cannot dispense, even for suc- 
cess in his own deparimeni. with the culture whkh springs from 
a linguistic training. The scholar with a cle^ insight into the 
meaning of words, and the power to marshal his thoughts 
efl'cctivcly, can moke his knowledge useful la himself and the 
world. Any course, whether technical or scientiUc. which sends 
out graduates without that literary training which will give a com- 
manding weight to their views in any community, b to that extent 
defective. an<l fails to prepare them for the widest usefulness. 
Minor defects in subordinate, technical matters can be more readily 
repaired by experience than a lack of linguistic training, whid) will 
give clearness and dctinitcness to their thinking, and make the 
publication of the results of their experience a contribution to the 
worlds knowledge. 

The experiment by which in certain courses the modem lan- 
guages are substituted for the classical, is one of extended applica- 
tion in the colleges of this countr)'. In many institutions the 
studmis in courses in philosophy and literature are more numerous 
tlian the classicnl stuilents. 

We conclude that the elementary study ol French and German 
should be begun in the public srhiKtls; that there are years in 
youth in which Uiigu.iget are acquired with unusual lacility, which 
should be improved in any system of education. 

This would enable the instruction in the modem languages In 
colleges to be advanced in character, so that by their use the full 
v.ilije of a literary, scientific, or historical course could be realized. 

By requiring French or Gennan (or admis.sion to technical 
courses, the beneiiu of a thorough knowledge of these languages 
would be attained without crowding the strictly piofessional 
studies, and some literary study should accompany the whole four 
years" coui.se in such schools. W. T. HF.wriT. 
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BRITISH UNIVERSITIES AND THE TRAINING OF 
TEACHERS. 

There is no professorship of education at any university of 
England, Wales, or Ireland. At the universities of Cambridge 
and London there are special examinations for teachers, on the re- 
sults of which certificates or diplomas are granted ; but there are 
no educational degrees. Technically speaking, therefore, education 
is not .1 university subject in thew countries. At Cambridge, 
under the auspices oi a teachers' training s)Tidicatc appointed by 
the univcrsiiy early in t879, lectures on leaching have been g^^■e^ 
for eight yeari past ; but they arc not permanently ett.-iblished, and 
may conic to an end at any time. They are. as a rule, Ittfully and 
poorly attended, and cannot as yet be pronounced a decided suc- 
cess. Except in the training-colleges and at the College of Pre- 
ceptora, iliere is no other systematic course of lectures for teachers 
outside Scotland. In Scotland there arc two chairs of education, 
established in tS7<S out of funds left by the well-known Dr. Bell, — 
one at Edinburgh, and the other at St. Andrew's. Both these 
chairs arc very ill endowed. In 1886 a school-masters' diploma was 
efitablislied at the University of Edinburgh. 

1 shall not attempt to criticise this state of things, — looked ftt 
from any point of view, it is Car indeed fmni satisfactory, — but I 
s,hall endeavor in the space at my disposal to describe what is ac- 
tually being done for the training of teachers by these variou&j 
agencies. 

I will begin whh Cambridge, and first as to lu courses of leo-' 
tares. They usually consist of one set on psychology in its bearing 
on teaching, delivered as a rule by Mr. James Wardof Triivity Col- 
lege: another set on the history- of education: atid a series of dis-^ 
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connected lectures on practice dctivcrcJ by prominent head miutcrs 
and other tcachcni. Amongst these last may be mentioned as 
specbll/ valuable the lectures o«i stimulus and on discipline, by 
Mr. Arthur Sidgwick. (urmcrly an assistant maat«r at Rugby : and 
one on ' A Day in a Clas^Room,' by Dr, Abbott, bead inasler of 
Ihe City o( London School. As far as 1 know, only one connected 
couracof lectures on the practice o( education ha* ever been de- 
li iT red before the university; vii.. that by Mr. Fitch, which has 
since appeared ns his welUhnown ' Lectures on Teaching.' It may 
well be doubted whether the sporadic lectunes by eminent school- 
masters aho\e rrferrcd to can be properly said to form a part of 
training in any real sen^; but lliey are certainly more attractive 
than a prolonged course, and are in many ways auggestire and 
stimulative. The reasons why these lectures as a whole arc not 
more satisfactorily attended are mainly two. — tirsi. bccauiic jindec- 
graduates, while reading for their dctgrees, have very iiltle time to 
devote to other subjects ; and, second, because it is the habit at 
our universities to look upon lectures as merely preparation (or ex- 
aminations, and to value examinations solely by the prices attached 
to them. Now, there arc no pnzcs attached to the teachers' ex- 
aminations, and the head masters of our public schools practically 
ignore them attogcther. while the Univetsily Agency for the sup- 
ply of masters does not even riR-Hliori the certilicates on its (onn of 
qualitications. It a no wund'Cr, therefore, that undergraduates do 
not crowd the lecture-room. It it only fair, howwer. to state that 
the lectures on education suffer no more than others tinder similar 
drawbacks. The writer of this paper, when lecturing ai Camhtidgc 
a short \vhile ago, on the hisior>' of education, can remember on 
one occasion to have counted as many as seventeen undergraduates 
present. At the time there were al>out nineteen hutidccd uivdcr- 
graduaies at the unit'ers,1iy, of whom perhaps onc*(|uarter were 
destined lo brcome school- masters, at least for a time. 

Bclorc a candidate can enter (or the examination of the Cam> 
l>ridgc Teachers' Training Syndicate, he or she mutt have gi*en 
evidence of something of the nature of a sound general education. 
The test is not. a6 at London and Edinburgh, that tlie candidate 
must be a graduate of the university. Some nine fairly simple ex- 
aminations are named, one of which must hare been passed ; or, to 
make the condition sldl more elastic, the candidate muMhdve " been 
presented fot examination by a t mining -college iipprovctl by the 
syndicate." This lowering of the initial tesi, no doubt, still further 
removes education from thi: status of a unii-ersily subject; but it 
renders the examination far mare widely .ivailahlc, especially (or 
women, who form about tiine>tenth!; of the candidates as a rule. 
In the examination of June, 1886, held at the three centres, Cam- 
bridge. London, and Cheltenham, fihy-one candidates passed, of 
whom only three were men (students of the Finsbur>' Training- 
Collcge), There are two certi6cates granted, — one (or the theory, 
hiiitory, and practice of teaching : and. where this has been won. 
another may be obtained for practical efficiency in teaching. The 
subjects tor thi? former are: — (i) The theory of education: (it) 
the scientific basis o( the a.rt of education, or pure psychology; 
iS) the eleinenis of the art of education, or the application of 
pcychology lo Kibool-work in the training of the faculties (the 
senses, memory, conception, etc), (l) The history of education in 
Europe since the revival of teaming, a general knowle«lgc being rc- 
4iuired of systems of education which have aclually existed, nf the 
work of eminent tcaciicrs. and of the theories of leading writers on 
education up to the present time. A more detailed knowledge b 
required of special subjects set from year to year. For example. 
the specbl subjects (or 1887 are, • John Amos Comeniui, his Life 
and Kducational Works,' hy Professor l^urie, and - The Life and 
Work of Arnold : ' those for 1888 will be • Locke's Thoughts con- 
cerning Education,' and ' The Teaching of the Jansenistt at Port 
Royal.' (3) The practice of education: (a) method, which ileals 
wHh actual teaching and ex,imlnatlon : (4) school ni.-uiagemcnt, 
which deals with hygiene, furniture, apparaiui, time-tables, etc. 
One paper is set on each of three groups of subjects ; and a fourth 
paper 'u added, cuntainini; a small number of questions of an -id- 
vanced character on each of the three groups. It is into this paper 
that queittions on physiol':^ and physical training are usually in- 
troduced ; but, notwithstanding this. I cannot but think that these 
last-named subjects are not suthciently represented. Candidates 



must be twenly years old before entering for the examination, and 
must pay a fee of fifty shillings to the syndicate. 

The certificate for practical cfiieiency. a< I have pointed out can 
only be obtained b}' those who already hold tbc certtlicate whkh I 
have just described. Candidates must " have been engaged m 
school-work for a year in some school or schools recognised for the 
purpose by the syndicate." Training-colleges of course come under 
this designation, " if the syndicate is Mtitfird with the duration and 
character of the tr^iining in practical work leceived by the candi- 
dates." The hates (or Ihe certificate are, (d) examination of the 
clo&s taught by the candidate: 0) an insjiection of the class while 
being taught : <o (|uestioas put to the teaOicr In private after the 
inspection: and {Ji a report made hy the he.id master or mi.strets. 
I du not think there have been many candidates for this certificate 
other than the students of those few inining<colleges which arc es- 
tablished for teachers of middle and higher schools. Bui then they 
are almost the only people who use the examination at all. 

It may be as well to mention here that the syndicate docs not 
prescribe the use of any particular books for its examination, except 
tho*e mentioned under the head of ' special subjects.' Mr. Ward 
has, howe^'cr, from time to time put fonh a list of some of those 
books which may be safely recommended to students, and fnjm 
which ihcy can make their own choice. 1 need scarcely say that 
L>r. Barnard's adminble compilations play a prominent part in 
this list. 

I have given a very full description of the Cambridge scheme, 
both because 1 consider it. on the whole, the best unconnected 
with a training-college in Great Britain, and because hy so doing I 
shall be saved the iroublc of entering into such minute dciail again. 
Let me mention here, for the information of the curious in such 
matters, that in the charter of Cavendish College, founded at Cam- 
bridge in 1876. the objects mentioned are. "(1) To enable students 
somewhat younger than ordinary undergraduates to pass through a 
university course, and obtain a university degree : (3) To train in 
the art of teaching those students who intend to become school- 
masters; {3) To secure the greatest possible economy in cost as 
well as lime." I cannot ascertain that any steps have ever been 
taken to realiie the second object, f^vbably all that was meant 
was that the college was intended to provide ' pupil -teachers' in 
the dcmcniar)' schools, with an op|>ortunity for finishing their gen- 
eral education. Who knows but that some day we may get it to 
mean both thai and something more ? 

The University of London is simply a corporation for examina- 
tion purposes. It provides no lectures of any kind : that is. tt does 
not educate, but only tests education. It is hoped by many that 
before very long thb state of things may be changed : but (or the 
present the fact stands as I have stated it. For the present. Ihcre- 
iore, the only part the University of London can play in the higher 
training of teachers is lh.it of an examiner. As I have alrtady 
said, it possesses an ' examination in the art, theory, and history of 
teaching.' Unlike the University o( Cambridge, it restricts its ex- 
amination to its own graduates, and it grants a' teacher's diploma * 
on the result. There is no lestriciion as to age. and Ihe fee is five 
pounds. Four papers are set. — one on ' mental and moral science 
in their relaiioa to the work of teaching : ' two on ' itietliods of 
te.iching and school maiiagcnicni : ' and one on ' the history of 
education.' The science and the methods are ver)' much the came 
as at Cambridge ; but the history consists solely of set books. It 
is described as " the lives and work of eminent teachers, and the 
systems o( instruction adopted in foreign countries." The set 
books (or 1887 are as follows : ' History of the University of Cam- 
bridge from the Earliest Times to iS5S .\.D.' by Bass Mullinger; 
• Education and School,' ■ Theory and Practice of Teaching.' by 
£. Thring; 'On the Action of Examinations,' by Latham ; 'Quehjaes 
mois sur 1' Inst ruction pub liquc en France.' by Michel Ur^al. 

There are do doubt great advantages in the direction of definite- 
nest and thoroughness to be derived from the use of set books : but. 
on the other hand, it leads to this unsatisfactory position, — that 
in i8«7 teachers will gain their diploma without hai-ing shown any 
partieularknowledge of the public instruction of Englind, Germany, 
and Switzerland, and. whal is worse, without having shown any 
particular knowledge of the theories and methods of Frocbcl and 
Pcstaloizi. As a matter of fact, one or two questions on these last 
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are geBerally iniroduccd into the other papers. It may be well to 
note that among the nwiny ihinga coming under the head of 
methods of tmching and school management v«-e tind mentionM 
physical exercises, drill, and recreation. But there is another point 
o( stiJi greater importance. The University of London grams but 
one certificate. — not two. as does Cambridge, — and includes in 
that one, as a tint ^ua hoh, practical skill in teaching and in the 
mani^mcnl of a class. No direciions are given as to liow this 
lasi .and most difficult test is to Ik applied. But hitherto the plan 
adopted has been to re<juire the candidates to send in sketches of 
lessons on four different subjects chosen by them selves, and lo give 
one or two of these lessons to acla.vi in the presence of theex.-imin- 
ers. But inasmuch as, in ihe necessity of things, such classes a> 
car be got near at hand have to be chosen, Ibe teachers know noih- 
ii^ personally of the children, and arc quite in the dark as to the 
actual knowled};e which the class possesses. The consequence is, 
that llie lest is far from saiisfaaory, and merely serves to show 
what a teacher will do under very distressing circunislanees. Ai 
the best, it can only revp^l whether a teacher is aUogcthcr incom- 
petent : all the higher qualities must remain unassesscd. A larjfc 
part of those who take degrees at the University of London are ilie 
leachcTsof elcmcntarj' and middle schools; and these, by the lime 
the>' have graduated, have already had many years of school cn- 
pericDcc : hence the insistence on the practical test as an iniegm! 
pan of the London eK,-imination for teachers. The Cambridge ex- 
amination is rather designed forlhosc who intend to become school- 
masters and school-mislrcsscs. The [.ondon wamination hasonly 
been in c:it«ience soinc three or four years, and so far has been but 
very little niafle use of, 

A* 1 said at the coiiimcnccmcni.ihercarciwo chairs of pedagogy 
in Scotland. — one al the University of Kdinburgh, and the other 
at the University of Si. Andrew's. Their work is sufficiently alike 
lo allow one description to do for both. I will choose the chair of 
Edinburgh, held by Pn)f. S. S. Laurie.' This ch;iir was founded in 
1876. and commencMl work with fourteen students, ^a number 
which has steadily been added to, until the total has now reached 
fifty-one. Of these student*, about three-fifthg.irc ' senior students ' 
of the denomtnaiional tra in inp;-col leges, who, having passed a quali- 
fyitigexamm:ilion in i:.atin and mathematics, and stood in the first 
division of the governiuent list of successful cmdidiite-; for Queen's 
scholarships (.i,e,. entrance scbolarshipa at the training-colleges), 
arc allowed to. -ittend Ihe university. The remainder arc students 
who have graduated or are about to graduate. This latter class 
will not be likely to attend in larger numbers until cither the subject 
of education is included in the studies qualifying for an M.A. degree, 
or an act is passed requiring all school -masters in Scotland above 
Iheelcmentaiygrade loholda diploma in education. A longcourse 
of eighiy-ftve lectur<-s is delivered between the li rst of November and 
the first o( April. Of these lectures, about 3 doicn arc purely psy- 
chological, dealing wich iheinlHligenceand moral nature; fifty ar« 
on method, dealing w-ith principles of tciiching and the detailed ap- 
plication of these ; the rest are on the history of education. These 
last naturally vary considerably from year to year ; but every year 
a careful analystsof ^intilianand Locke ts given. 1 must confess 
that ihc choice of these two last as staple subjects seems to me 
peculiar. All the sttidenis .attend three examinations, and write 
three essays. These form the suhject of professoruil criticism. 
Those students who have not Irecn.orwho are not, training-college 
sludcnts practise the art of teaching in the normal scbools (by 
penntssioni, and are examined by the head m.'uters of those schools 
on practical matters of school management. The head masters 
TCport to the professor. Lust year the university instituted a 
school-masters' diploma specially for secondary school -masters, 
■which, however, U to be conferred only on graduates in arts of 
Edinbui^h. Candidates, moreover, must have attended the class 
of the theory, an. and history of education in the university, and 
must pass an examination in these subjects conducted by the 
professor and an examiner appointed by the university court. The 
subjects of examination in April, 18S7. were. <a) the professor's 
lectures : (fi) Locke, ' On the Conduct of the Human Understand- 
ing;' (c) Milton. • Tractate on Education;' (rf) Comcnius, 'Great 

• Th* ckiir 41 Si. Andrew'* '■• hetct hj Prcf. J. M. D. UailtUjahs, irlvcM DMne 
kod wotk niMl ht ir«ll Icnnwti in Ih* ITaii^d Slat*(. 



Didactic.* Each candidate must further give evidence either that 
he hjw .ittcnded a course of practical instruction in a training-col- 
lege; or thai he possesses Ihe^vemment qualtAeation in the prac- ^^ 
lice of teaching required of graduates and provided in the ■ Scottish ^| 
Code : ' oi- that he has taught publicly for a( least one year in a ^^ 
school, and holds such a ceriilicate of practical skill from the head 
master as may he considered satisfactory by the university. Lastly. 
each candidate must satisfy the university of his practical aptitude 
as a teacher in some special subject or subjects in which he has 
received instruction in the university or in any institution recogniaed 
by the university as qualifying for degrees. 1 may note in conclu- 
sion that the fee for the diploina is two guineas. 1 have not yet 
been able to asceri.iin whether Si. Andrew's is likely lo follow the 
lead of Edinburgh in instituting a school-masters' diploma. 

It only remains for me to speak of the College of I'receptors in 
London. This institution provides three rourse-sof evening lectures 
for tenchert, and confers diplomas of three grades. — asiiociateship. 
licentiateship. and fellowship. The lectures arc on («) psychology 
and its relation to teachin);;; (A) practical teaching; and {c) the 
history' of education. The courws used to consist of ten lecturts 
each ; but in future the number of lectures on the first two subjects 
will he doubled. They are open free to all members of Ihe collie 
(annual subscription one guinea), or lo any one else on payment 
of half a guinea for each course. 

Thee>:.4.minations for the three kinds of diploma all include tests 
of a general education o( gradually increasing severity; but these 
tests may be omitted in the cases of persons ponsessing a university 
degree, or who have passed some cx-unination equally satisfactory 
to the college. What most concerns us here arc the strictly peda- 
gogic subjects. To begin, then, with the associate »liip. Candi- 
dates must give evidence of having been at least one year engaged 
in teaching, or of having attended a )-ear's course of the lectures for 
teachers at the collc^. The subjects arc. (1) the elements of 
menial and moral science; (j) physiolngy, with specif reference 
to its application to the laws of health and in physicaF and mental 
education ; and {]) lesson-giving and criticism of methods, includ- 
ing the sketching of a lesson on some assigned subject, the sug- 
gesting and discussmg of cases of dilTiculiy in teaching and disci- 
pline, and the propOsinfT and criticising of methods. For the ticen- 
tiateship the candidates must give evidence of having been at least 
two years engaged in leaching. The subjects are the s^ine as for 
ihe associateship. with the addition of logic in its application tO 
eduutitm; while the third section now includes "a thesis on the 
life, character, ineth(Kl!t. and influence of some distinguished edu- 
cator to be selected by the candidate, or a description of the organ- 
ization and methods of some school of repute derived from personal 
ins))cction .and examination." The candidates (or Ihc fellovrsh^ 
must give evidence of having Ijccn not less than five years engaged 
in teaching. Sections No. 1 and No. 3 arc the same as before, but 
of a more advanced character. Section 3 liecomes ■'go^'emmcnt of 
a. school, including lesson-giving and tchiMl organiiation in all its 
depanmenlK." Section 4 is "the history of education and educa- 
tional methods, with studies of distiiiguislied educators. English 
.ind foreign; and a descripiinii and discussion of ibe methods and 
organjxalion of schools anfl colleges o( note at home and abroad." 
The fees in the first case, (or examination and diploma tofjeiher, 
are two guineas: in ihe second, three guineas; and in the third. 
siK guineas. Examin-itionsare held twice a year, — at midsummer 
and Christmas, During 1886, for the three diplomas together, 136 
candid.ites entered. — 70 men and 66 women. Of these. 45 ob- 
tained the asinciaieship, 4 the licentiateship, and i the fellowship. 
This will scn'c to show both how much the examinations are used. 
and the severity observed in awarding the diplom.is, 

1 fear that all this will read as a ver^' dn- statistical account. It 
would have been plcasantcr and easier to have Dowered forth inu> 
criticism and eihortalion : but those who really wish to know how 
mailers now stand, wilt. I believe, lind my facts more useful than 
my views are ever likely to be. H. COURTHOTE Howes. 
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The total number of children within the age of compulsory 
school years in Prussia is ;,5oo,ooo, of whom 4,800.000 attend 
school. There are more than 700,000 teachers, in 33,000 clcmco- 
lary schools. The average number of pupils 10 one teacher is 78, 
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EXPLORATION AND TRAVEL. 
Brui]. 



Dr. Hassisr, who n-tumcd Usi April from an interealmg jour- 
ney through the Bra/ilian pinvmcc of Maim Croiwt. h.u dcsctibcd 
ihc results o( his journey in a lecture (Iplitrreil before the Geo- 
graphtcal Socittj- of (Jem. The expedition, which was organiiw) 
by the DrazilUn Government, consbicd of Dr. tta&sler, an EngtisK- 
nun. A Brazilian licuienaitt with fofty soldiers, and Mventl natives. 
They ascended the I'antguay, xnd bcgttn their csploralions from 
Cuyubdi. the capital of Matta Grosso. Having ascended the Rio 
Cuyab^ they crossed the divide between the La FLua and Amaun 
systems, and tried to reach the Klo dcs Mortes. Havinj; first 
Struck the little-known rivers feeding the XinKxi, they found the 
Rio dcs Mortes. which they descended to its condurnce with the 
Araguaya, and followed the latter river to its confluence with the 
Tocantini. They returned by the Araguaya, and. having trascrscd 
an extensive |>:it1 of the pbte^u of Maito Grosso. they reached the 
Rio Lourengo. and relumed by this way to At^uncion. Dr. Hastier 
discovered and explored several lar^e tributaries of the Araguaya. 
The region traversed by thia cipcditiim is not far east from where 
Von der Sieinen made his ini[Mirtant discoveries in 1883, and the 
results of i\u% journey will undoubtedly fonn a valuable contributwn 
to our knowledge of the geography of central Braiil. The topog- 
raphy of the plateau of Matto Gro«so and of its northern slope is 
little known, and it is fonunace th-it the Brazilian Gorernment 
should at last undertake the exploration of this c.iicnsive country*. 
Dr, Tim der Steincn, who is now on his way to the sources of the 
Xingki. was unable to carry out his plan, to reach the Matto Grosso 
from the east coast of Braril, but had to take th« Paraguay route. 
Hfo last letter b from CuyiibA. The expedition was detained in 
Brazil by the prevalence of cholera jn the Argentine Republic. 
They used this lime for explorinpthe samhagu/ {or shell-heaps) of 
Santa Cathnrin;). They intended to st.irt from Cu)*abd to the head 
watentof the Xingu, where the)' will establish a camp and study 
the interesting Indian tribes inhabiting this remote region. 

New Gt;iNEA. — Since we published the sketch-map of New 
Guinea in No, 343 of St/enct, several interesting reports on new 
journeys have been published. Dr. Schradcr. the leader of the ex- 
pedilion of the New Guinea Company, has ascended the Augusta 
River in a small steamer some disli»ncc bej^nd the point rea(;hed 
on the first expedition. The Proccedingi of the Royal Geographi- 
cal Sodely say that Mr. C, H. Hartwig and Mr. G. Hunter suc- 
ceeded last July in reaching the summit of the Owen Stanley Range. 
They appear not to have reached the highest elevations, bui by a 
judicious choice of route, along the valleys of the Kemp Welsh and 
Musgrave Rivers, ascended to the saddle between Mounts Obrce 
and Brown, and cn}.sscd to the eastern or inland slope of the 
range. They Matted with twenty-ieven friendly natives, but li:id 
some difliirutty. in commencing the ascent, with the ho«tik tribe 
who guard the great mounimn Paramagoro, which ihey believe to 
be the alxKle of the spirits of the departed. Their hostility was 
eventually cu'ercome by peaceable measures, and upward of two 
hundred ot them followed the expedition in the ascent, conciliated 
by the daily supply of meat of wild pigs, which the travellers ob> 
tained by means of their riDes, though the chief oui« of the suc- 
cess is atliibulcd to the great experience of Mr. Hunter, who had 
ft>r a long time prepared for the expedition by making friends with 
the IribK. several of whose languages he speaks dueiitly. The 
Hora is dcMribed as magnificent in the extreme, including palms of 
many species, icce-fcms. maraalas. orchids, and an endless variety 
of tropical flowering plants. East of the range the country' is more 
open and richly grassed. The same number of that journal con- 
tains i\ full report uf the discovery of two large rivers, the Douglas 
and Jubilee Rivers, emptying at the head of the Gulf of I'apua. ac- 
companied by a maj> and several illustrations. Their discm-cry 
was mentioned in a recent issue of Seuiue. The well-known trav- 
eller. Capt. .Adrian Jacobsen, haa been sent out to New Giiinra and 
the itetghbormg lUanils t>y the Ethnological Museum of Berlin, 
principally tor making o^lcctions among the various Papuan tribes. 

B Timbuktu. — Timbuktu and the upper Niger have lately at- 

■ traded considerable attention. The French arc rapidly extending 
H their possessions toward this important place, starting from the 
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Senegal. The Geographical Society of Paris has pubBthcd sevrral 
sketch-maps showing the advatKe that has recently been made. 
The upper Gambia and live rKighboring districts have been s»ir- 
vcj-ed, and extensive stretches of land on the upper Niger have 
been pl.iced under French protectorate, which now extends from 
the right bank of the Niger to Sierra Leone and Liberia, including 
tlic whole u( Futa-Djallon. Roads arc being built, and much ad- 
vance is being made in our knowledge of these districts. While this 
is a safe and reliable way of progress. Mr. Oorge Angcii's scheme 
of A railway from C^ik- Juby to Timbuktu seems mther vague, and 
unlikely to be carried out. Of great interest is an approach to the 
upper Niger by Dr. A. Krause through a country- which was for- 
merly considered impenetrabk. We mentioned the beginning of 
his jountcy. on which he suned from the Gold Coast, in No. 3t8 of 
Seiftief. He succeeded in entering the totally unknown region in 
the great bend of the Niger, but had to return when alraut oae 
hundred and fifty miles from Timbuktu. The results of this journey 
will be of great importance. As it is generally accepted that 
journeys in Africa arc very lupcnstve. it will lie of tnterest to leani 
that Krause had no more than lwenty*five dollars on landing. 

Stanley Falls. — The London Times publishes an intercituig 
letter of Major Barltelot on the state of aftairs in Central Africa. 
This letter makes it clear that Tippo-Tip's authority in Stanley 
Falls is toy limited, and that he will require support from the 
Kongo Free St^te to suppress the sUve-huaicrs. who extend their 
raids almost to the continence of ihi.' Aruvimi. The Kongo Free 
Stole has decided to send >ome troops to hi» assistance, ar>d, in 
case this eflon should prove unsuccessful, to endeavor to obtain the 
support o( the Sultan of Zanzibar. If Tippo-Tip is true to his 
obligations, ii may be that the eflotts of the sUlc will be successful. 



HEALTH MATTERS. 
Vital Statistics is Ua*a«cbusctt«. 
The Massachusetts State Board of Health has issued the forty- 
fifth registration report of that Stale, containing the vital statistics 
for the year tS86. During this)'e.-u' the public Itealth has markedly 
improved; the birth>raie being grciier. and the death-r.-Uc less, 
than in any other year since 1879. 5o,7&8 blnhs. 18,018 marriages, 
and 37.344 deaths were recorded, being an increase of 1.998 binlu 
and 966 marriages, .ind a decrease o( 850 deaths, as compared with 
1885. The death-rate was id.85; the birth-rate. 35.69: and the 
marriage-rate. 9.13. The number of illegiiunate births was t.034. 
or saj per thousand. The rate in Russia is 29, and in Bavaria 
153. the average for Europe being 64- In Massachusetts, and also 
u) Rhode Island, Connecticut, and Vermont, as well as in most 
countries of Europe, the marriage-rale has decreased during the 
piist twenty-hve years. 601 dii'orces were granted during 1886, 4$ 
less than in 186$. but 10; more than the average for the preceding 
twenty years. Of these, 30,8 per cent were for adultery. 4;. 7 for 
desertion. 16.3 for intoxication. 5.3 for extreme crtidty, 10.3 for 
cruel and abuMve treatment, and i.J for neglect to provide mainte- 
nance. The infant mortality was greater than in any year since 
1875, and also greater than the avemge of the past hflccn years. 
The average age of all personsai death was 34 years, the extremes 
being 48.63 in Barnstable County, and 30.39 in Suffolk. The ratio 
of deaths ftom lymolic diseases to all deaths has steadily decreased 
from 18.6 in t87A, to iS.; in 18S6. The death-rate from consump- 
tion has decreased from 3.3; per ihousaiMl in tS67. 10 3.98 in tSS6: 
that from cancer has, during the same petiod, increased from 0.19 
to o.^fi. During (he ten yearsending 1886. there have ficenthe fol- 
lowing <leaIhB: from typhoid -fever. 8,466; from whoopii^-cougb. 
3,765; from diphtheria, 15,388: from meavlcs. 1.853; from scarlet- 
fever, 5.130; and from small-pox, 193. The increase in the mor- 
Lility fmm diseases cA the brain during the past twenty-five >ears is 
very marked. In tSA; the rate per ten thousand for this class of 
disorders was 13.06; in 186;. 14.39; i*^ 1870. 14.35; >■> iS7S> i^-4>: 
in t83o. 17.00: and in 18S5, 30,01. In this class are indudei] «]>• 
oplexy. softening of the brain, paralysis, insanity, cephalitis, and 
brain disorders generally. There were but 31 deaths reported from 
ague and remittent fever during the year: f>i.\ [ter cvnl of ibeae 
were In the live western counties, having but twenty-sii per cent of 
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ttic pofxiUiion. Oac-(ounh oE the whole nutnbcr occarml in 
Hampden County. Eastern Massachusetts suffered severely from 
maUriHl fevers in 1884. 1885,1111] 1SS6, but fewof the CMes, how- 
ever. pro>'cd faul. 

MiciitQAN Sanitary CoMVESTiON. — A lanitAO' convention 
is to be held at Albion, Mich., under the aunjiices ni the Slate Board 
o( Health, l>ec. 6 and 7. The objects of the convention arc ihc 
presentation of facts, the co(npaHson of vicw^. and (he di.<>ciisHion 
of methods relating lo the prevention of Mickne^^t anil denihii, .\nd 
the improvement of the conditions of living. It is intended to be a 
convention of the people gencrallr. Among the subjeas which it 
is expected will be presented and discussed are the follwving: i. 
The present -tnd future water-supplir of Albion: 3. Dbposal of 
waste in Albion by scwcra^ and otherwise: 3. School hygiene; 4. 
Mone}'- value of saniiar>' work : $. Restriction and pre^'ention of 
communicable diseases, from four standpoints,— (d) oE the State 
BoanI of Health. (*> of the hcalth-odicer. (c) of the clcrgyraan. (it] 
of the lawyer. 

CblorotorminowhiueAsukkp.— Wehadoccarion'marrcent 
number of Scunte to refer to ihe po»8itiility of cblonifonning per- 
sons while asleep witho^ul awaking them. In conbrmation of the 
Statement which was then made, that under favorable circumstances 
this could be accomfilished. we quote a ziac which occurred in the 
New Orleans Charity Hospital and is reported in the AVw OrUans 
Mt^ifal an4 Stfgifal Jntrmtl. A child six years of age was 
suffctinK from pleurisy, and it became necessary to draw off the 
fluid effusion whicli had accumulated in his chest. He was vei)' 
much afraid of the operation, and il was delcrtnined to attempt it 
while he was asleep. On the following day. while sound asleep, 
chldTolorm was administered without .iwaktng the child, and twenty- 
four ounces of fluid were withdrawn. The child continued to f^lccp 
throughout the night, and when it awoke the following morning 
knew nothing of the operation. 

Flies as CAkRiEits of Contagion. — A report was made to 
the French Acadetny of Sciences bj- Spiltman and Han»halter, giv- 
h»g the results of their investigations into the possibility of flies 
Acting as carriers of contagion. These observers examined the 
excrement and intestines of Hies that had fed on the contents of 
«pit-cups used by consumptive patients, and found the bacilli of 
consumption in abundance. These bacilli were also found in the 
dried excrements of flics scraped from the windows and walls of 
rooms (xxu[)ied by consumptives. These tacts arc in perfect con- 
sonance with the recommendations of the American Public Health 
Association, that the sputa of consumptive patients should be re- 
ceived in vessels In which disinfectants have been placed. 

Thk Pi.VMoi^TH TvPHoiD EpiDEMtc. — Our readers will re- 
member the epidemic of typhoid-fever which created such conster- 
nation in Plymouth. Pcnn.. in 1889. The population at chat time 
was 8,00a Uf these, 1.1S3 contracted the fever, and 114 died, a 
mortahty of nearly I0.33 per cent. It is now «taled thai tv'phoitl 
again prevaiis to an unusual extent in Plymouth, and that fears arc 
entertained of another epidemic. There are said to be thirty ca.«e.i 
<A the fever there at the present time. In connection with the sub- 
ject of typhoid-fever, there have been reported in France three 
cases in which the dli-ease seems to have been Irajismilled through 
the air. A patient suHering with typhoid-fever Mopped at a hotel 
in Eaux-Itonncs. In four weeks she [ccovcrcd. but the three 
daughters of the hotel-keeper were attacked. Eaui-Bonncs is said 
to have a bountiful supply of excellent spring water, and there was 
no other case of typhoid in the town. The discharges from the 
Stranger were thrown, m an undisinfcctcd stale, into the water- 
closet, tht door of which communicated with the room in which the 
landlord's daughters slept, at a distance of only three feet. It 
seems reasonable in this instance to cUmiruitc the drinking-water 
from the factors in causing these three cases. 3n<] to charge the in- 
fection to the neglect of disinfection of the excreta. 

SEASICKNE.SS. — The Semaine AfMtcaU contains the views of 
Dr. W. Skinner on seasickneu. He looks upon li as the expression 

certain purely functional or dynamic disturbances of the organ- 

., some of the symptoms indicating a general fall of the atlcrial 

blood-pressure. The staning-point k probably a reflex inhibition 



coming from the scnsorium or from the nerves of the abdomiital 
organs, which is brought about by a contusion or stretching of these 
organs due lo the motiuns of the vessel. )iis treatment consists in 
the use of vaso-nioior >tiinuUnls. strychnia, atropia. aiKi caffeine, 
introducing them hypodermic.illy. Dr. Skinner reports thiny-nine 
cases in which his treatment was efficacious, one oi them being an 
infant of two years and a lialf, 

HvnROPHOBlA. — In the latter part of September three children 
died in England from h]-dTophobia. having been bitten by rabid 
dogs. Their mother was bitten at the same lime, and has gone to 
Paris 10 be treated by Pasteur. Another child, not of the same 
family, was bitten by a rabid dog ai Lancaster. Seven days after, 
he went to Paris, where he remained a month under treatment. The 
day after his return the first symptoms of h>-dropbobta appeared, 
and in two days proved fatal. 

YKt-l.ow-FF.VKR AT Tampa. — Dr. Porter, president of the Kej- 
West Bourd of Health, has gone lo Tampa, Fla. He reports that 
the disease which lately appeared there is uniloubicdly yellow-fever. 
To Oct. 14. there had been eighty cases, of which twelve had 
proved fatal. 
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MENTAL SCIENCE. 
Bilateral Aijmmetr; of Motion. 

Dk. ). LoKR of the University of W'urabutg has made so^ 
very interesting oKser\'ationi on the motion of the two arms. A 
thread is sttclched between two uprights at such a height, that, 
with the fore-arm bent at a right ■*f>gle at the elbow, it can be 
conveniently held between the thumb and forefinger of either haivd. 
In the first series of observations, the two hands started together 
at the middle of the string, and moved outwards to either side 
until signalled to stop by the experimenter. The object was to 
move the two hands with e<iual speed ; but it was found that evcvy 
subject either constantly moved the right hand farther tlian 
the left, or the left constantly farther than the right. Kight- 
handed persons who were not handicrollsmen, usually allowed the 
right hand to make the longer excursion, and contrariwise forthe 
!efl-h,Tnded. The difference between the movements of the two 
hands varied from one-tenth to one-half of the space moved over. 
It, instead of the openiCor's signal a clamp was placed upon the 
thread on one side to indicate when the subject should stop, the 
general result was the »ame. though the hand on the side of Ihe 
clamp usually moved more cautiously. 

Thinking it probable tlini the difference was due tothe difference 
in the nature of the %-oluntaiy impulse imparted to the two hands. 
Dr. Locb himself mmed one of the subject's hands to one i^dc, 
while the latter was to simultaneously move the other out 10 .in 
equal distance. But the result was as before : the asymmetry con- 
stant for etch person remained ; and that, loo. no matter whether 
the right hand was passively moved and the left hand moved volun- 
tarily, or the reverse. The siie of the error, however, is re<lueed in 
the sense. th.it, compared with a voluntary- motion uitdcr Ihc same 
conditions, a passive motion seem* larger. This Dr. Locb thinks 
may he due to the fact that there was a conscious fear of ino\'ing 
the iictive hand too far, and that the attempt to correct this re- 
sulted in an error in the opposite direction. All the above obscr- 
\ition8were made upon perwins ignorant of the resuhing asyn- 
melr)-. Those who were informed of the result, or discovered it 
(or themselves, thereafter much diminished their error. 

The next variation consisted in having the two hands move, not 
in opposite, but in the same direction : that is, either with the left 
hand starling in the mi(t<ilc and the right hand to the right side to 
move towards the left, or with the right hand in the middle and the 
left hand lo the left ude to move towards the right. As before, the 
two movements were simultaneous, were lo be made equal in ex- 
tent, and the motion of one hand was arrested by a clamp set upon 
the string. Here a new law enters; and the result is. that, inde- 
pendently of the hand and of the direction of the motion, the motion 
from the exterior towards the mid<llc is always distinctly largef 
than from the middle towards the exterior. 

To eliminate the asjinmetry between the two hands, the experi- 
ment was made with one hand only, first moving out a given dis- 
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Unce. vkI then attemiMing to rrpeai ihe motion. The general re- 
sult was, ihal ihc reproduced mtrtion was Lirger ihan the original, 
when ilif nioiiun was maik on i he hand's own side, — (or ihc right 
hand on ihc righl side, and (or ihe led hind on ihe left. 

In conduftion. Dr. Loeb asks ihe queWion, "On whal bads 
does the mind conclude thai the motions of the two hands 
are equal?" He answers that It is due to the lime element. 
There it an unconscious attempt to trinslale &|>ace into time, be- 
cause we can judge the latter more accurately ; and, in several 
series of experimenu in which the time was recorded.it was Tound, 
that, even when the two hands moved quite different distances, the 
times of the two motions were approximately the same. The 
mind, then, judges two motions 10 l>e ihc same when thcjr arc in- 
nervated by equally intense infpuhcs, and contume equal times; 
and the a3ymrnetr>- is referred to the U<:t (due to increased practice, 
or what not) Ihiil an ci|ual impoliic will impart a larcer motion to 
the one (the prc(erreil) hand. Th;it other factnre enter into the 
problem is noi to be doubted ; (or example, if one thread is rough 
and the other smooth, the same distance on each will seem longer 
on the rough ihrrad, hy more frequently stimulating the skin. Dr. 
Loeb promises a continuation o( the observations. 

Falsi Trsthionv nFCHii.l>RKS.^The trial at Ti*ia-E»rlar 
is probably suflicicnily well in min<l to scn-c as a type of the false 
evidence given by children. I>r. A. Motet has collected a mimbcr 
of similar cases, and shows very disiinctly that the children in 
question are quite generally thv subjects of morbid tendencies. 
Frequently they ate the offspring of a degenerate stock, .tnd are 
char-icieriied by weakness of will, and a love for excitement. The 
analog)- between these suggestions accepted and elaborated by 
these children in a waking condition, and precisely the same phe- 
nomena in hypTiotic states, is evident. f>r. Motet su^^estit several 
hints by which such testimony can be prevented from imposing 
upon the courts, and urges thai a careful physician be summoned 
when any such suspicious testimony by a child is deposed. It il- 
lustrates anew ihe close connection between responsibiliiy and 
ncrrous affections as well as between the doctor's study and the 
court's dictum. 

SMni. ANr> Touch versus Sicht.— Dr. Fauvelle calls at- 
tention to the inverse relation betwTcn the development of the 
visual and the olfactory apparatus, and holds that smell, when su|>- 
ported hy touch, can in some forms of life outweigh sight. The 
snout, when it occurs, is always ut the most anterior portion of the 
body in progression, and through this heralding position becomes 
endowe<l with a most delicate sensibility, often of mobiUty too, and 
at the same lime bringn into prominence the olfactory mectianinm. 
The changes in the form of this naso-labial organ of touch follow 
ail the changes in the prominence of iht organ of smell, and pre- 
vent a special development o( (he organ of vision. In man and the 
primates this loses its impurtance and yields lo sight, which su|>en- 
orlty is assigned to the parallelism of the visual axfis, and establish- 
ing of the biped poniiion, where the oigan of smell is no longer at 
a prominently anterior position of the body. 



BOOK-REVIEWS. 

fnduilrial EducatioH. a Gu/de to Manual Trat'niitg, By Sam- 
uel G. Lovt. New York and Chicago, E, L. Kellogg & 
Co. i". 

It is inevitable that there should spring up in the earlier stages 
of a movemenl for educational reform a large literature. .Some of (his 
will naturally be good ; but much of it. owing to superficial knowl- 
edge or misconception, will be bad. Public o)>inion on the rcloriii 
in qucation is in large measure formed by these early books, and 
for (hat rcsAUn, if (or none other, the critic should wan iherti with 
great care. 

Mr. I-ovc's hook is one of the first in thiscountry that undertakes 
to explain in detail whn.t m,>nu.il training really means; and. as a 
great many people arc ju^l now asking the very que^ition which tl 
professes to answer, it will naturally havealargc number of readers. 
But it is extremely important that only correct information should 
be given concerning manual training, and that one or two sources 
of general confusion as to its purpose and aim should be removed. 



We have read Mr. Lore's booh careftiHy with these points in 
view. The book is divided into five parts and an introduction. The 
6rst pan discusses the claims of manual training, and the second 
describes what has been done in Jamesti>wn. N, V„ — in which town 
Mr. Love i« superinlcndent of schools. — tn dei-elopnieni of this 
training, and gives the course of study pursued therein. The tWrd. 
fourth, and fifth pans discuss the organintion and carrying-out of 
manual training in the various grades of the primary, grammar, 
and high schools, respectively. Mr. Love has worked conscientious* 
ly. and has beyond question accomphshed a great deal of good. 
His fellow.ctiiiena seem (pp. 27-39) to approve his work, and 1& 
be in harmony with his ideas. Bui. we regret to say. taking Mr, 
Love's o«'n language as the expression of hiv ideas, lie himself is 
stdl ver>' much in the dark as lo what Ihe movement in favor of 
manual training really signifies. 

Those persons who have an insight into the real aim of manual 
training know how dillinilt il is to make others understand that 
the manual training urged is mental training; for no one who 
undcrstiinds our public-school education would for a moment urge 
that any thing which is not purely and simply educational should 
find a place in it. Manual tnuntng would not train the hand ^r 
Si. but Ihe hand as the servant of ihc mind, and as one of the 
mind's agents of expression. Manual training, which is technical 
and not mental, must be proiNded for, but apart from and not in the 
public schools. This has been insisted uixm so often lately, that 
we had hoped the point was clear to all and it is extremely dis- 
couraging to find .Superintendent Love marking off his manual 
training as something foreign to mental Irainirtg, as he explicitly 
does in several passages of his introduction, and impliedly does 
throughout the book. In fact, the author's idea is that manual 
training shoukl be added on to the school course, as a matter of 
privilege. The correct idea is that manual training should be In- 
corporated in the common-school course .is a matter of right. 
The two conceptions differ widely in theory, and still more in prac- 
tice. For example: (he clear-sighted advocate of manual training 
would never urge, as does the author (p. 7), tliat it should be in- 
trvducetl because " very many children dislike books." This 
argument, if pursued logically, would create havoc In any system of 
educition. 

Every once in a while the author seems to approximate the 
proper point of view, as when (p. 33 el Pittsim\ he classifies writ- 
ing, drawing, gymnastics, and card-board work together under the 
h«ul of manual training. But when we turn lo his carpentry 
course, .ind see how wholly blind he is to the proper relation oj 
drawing to constructive work, we despair again. 

Minor criticisms might be passed on various portions of the 
book, but this (aial inisconccpiion of manual training in general 
renders them unnecessary-. 

Supcnntcndent Love has proved to the satisfaction of hitruelf and 
his townsmen that the old-fashioned curriculum docs not satbfy 
the e<lucaii(>nal demands of to-d.iy. and in adopting manual train- 
ing he did a wise thing ; but his book proves that he adopted il for 
the wrong reasons and in the wrong way. 

Pkiioiopky 0/ TAtism. By fJOBDEj* P. BOWKS. New York. 
Harper. 8*. 

Proff^vsor Bqwne's reputation as a thinker rests on a secure 
foundation, and that alone would entitle this his latest volume to 
c.ireful considers t ion. But the ' Philosophy of Theism ' will com- 
tii.titd attention and respect on its own account, for It is in many 
ways a remarkable book. 

In the hm place, it iK a new evidence of the interest nnw being 
taken in the philosophy of religion, and may well lake a place 
beside the volumes of Flint. Diman, Fisher, and others as a masterly 
exjioKttion of the theistif argument. It is superior in profundity to 
the recent philosophico-religious books of Royce .and Abbott, 
although we miss in it some of ihc flashes of brilliancy which make 
the latter books .luch Interesting reading and constitute so much of 
their ch.arm. 

Bui Professor Downe's aim in the work before us is not. as it 
seems to us. wholly religious. Ife aims to show that both theism 
and modem soence stand upon a common substructure; namely, 
the philosophy of bdicf or faith. Indeed, the author goes even 




(tinher itun this. He claims ttwL a common jKMluUite underlies 
not only theism and nnturni science, but our whole mcnt.al li(e. His 
position may best be elucidated by this passage tram the preface : 
" Kant pointed out that the onlological argument properly protres 
nothing, and that the eosmological and design arguments depend 
on ihc ontological. The aigumcnt, ihcn, is not demuriMnitivc, and 
rests tinilly on the assumed existence of a perfect being. In a dif- 
ferent form I have maintained the same position; but, so far from 
concluding that ihcistic faith is basctus. I have sought to show thai 
essoiiially ihe same postiilate underlies our entity mental life. 
There is an element of faiih and volition latent in all our theorizing. 
Where wc laniwl prove, wt: believe. Where wc catinol demt>n- 
Slratc wc choose sides. This clement of fuith cannot be escaped in 
any tield of thought, and without it the truth is helpless and dumb." 
Professor Bowne starts with the very evident fact ti)sl man is 
relip'ous. He pCHnis out that we may pro|)crly inquire as to the 
source of religion, as to its history, am] as lo its found:(iU)u. Merely 
pausing to aim a shaft at that sensational istic philosophy which 
would trace religion to some non-rcli^ous sources, the author sets 
aside the first two questions .is beyond his province, and addresses 
himself to the third. In an analysis of the data of the religious 
conscinu^iness. ii is conceivable that one of these results might be 
reached. Hither the ilieistic idea might ix found to be (i) contra* 
diflory or absurd; (3) .-m implication of the religious sentiment 
only, and without any signincancc for pure intellect ; or (31 a de- 
mand of our entire nature, intellectual, moral, icsihctic, and reli- 
gious. To establixh the last alternative is Professor Rowne's .lim in 
thb volume, fie paves the way for his constructive argument by 
pointing out Ihc unnaturalncss of subjective idealism and the itra- 
tionnlity of chronic scepticism. It is not possible for us to follow 
ihc author's cUboratc argument, lie .lims to cslal^lish on the 
principle noted aboi-c. the unity of the world-ground and then its 
Intelligence and personality, Us metaphysical attributes, its ethical 
nature, and its relation to the world, form the subjects of subse- 
quent chapters, The inlluencc of l.oice, so strongly marked in 
the author's work on metaphysics, is still seen here, and particularly 
in his treatment of interaction. A brief concluding chapter passes 
from the intellectual to the practical applications of the thcistic 
implication. The <iteps in the closely reasoned argument can 
hardly be indicated without doing them an injustice. We therefore 
refrain from making the attempt, .tnd cantcstly ooinincnd I'rofessor 
Bowne's book lo all philosophical students. E^vcn where it fails to 
convince, it will stimulate and enlighten. 
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NOTES AND NEWS. 
The death has heen announced of Custav Kohert Kirchhoff, 
the tniiioijs physicisL He was born March 34, 1834, and became 
lecturer of physicji at the University of Fterlin in 1847. In iSjo he 
was appointed professor in Rrcsisu, ;inil in 1854 in Kwtklhrrg. It 
was here that he and Bunscn made their famous optical researches 
which !e*l lothe discovery of spectral analysis. Thu- results of thcHC 
invest ig.1t ions were published in Berlin in 1861. under the title 
• Unlcrsuchungcn wbcr das Sonncnspcctrum und die Spcclrcn dcr 
chemischcn Klementc' It b well known that these discoveries 
were ihi; foundation of astrophysics, and that they led to numerous 
unexpected discovcriEs in chcmiitry. liut this is onlyoneof Kirch- 
hoft's important works, which covcied all parts of mathematical 
physics, particularly the theories of electricity, galvanism, and elas- 
6city. In 1875 he accepted the professorship of physics at Ihc 
University of Berlin. 



LETTERS TO THE EDITOR. 
Romantic Love and Personal Beaut;. 
Your corre*j>ondent of Oct. 14 might have ol)si>n,'ed a feature in 
this book which would have explained and-justibed the repulsion 
she felt in reading it. The .luthnr cannot resist the temptation to 
be funny. He may be coarse, or refined : but he must tie witty. 
He cannot carry us along tn an uninterrupted narrative of sober 
and wclMigested (acts. He must stop to maVc us laugh, or suf- 
fuse bis pages with ill-diitgmu;r| iiiimor thut const.intly divides our 
interest between fact and fancy. This is h.irdly tolerable in what 
aims to be in many rispccts a scientific discussion. It spoils both 
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its science and iiswil. Theinstanccquoted." Did Herbert Spencer 
ever kiss a girt ? " is not a solitarj' one. French and German gir^s 
simulating horror of some men whom "they secretly consider a 
darling creature," he say*., have a "spring-chicken coyness." Of 
a certain class he says," It would be ?ibsurd to include in this state- 
ment people of rctinemenl. who ihrouRh misfortune have been 
plunged into abject poverty. Tliey do not belong to the 'Crf-/a/ 
UnwatHed' (oi woaXof)-" Again : " The modem idcnl of woman is 
exclusit-ely feminine. i,e„ devoid of hackles, spurs, cock-a-doodlc- 
doo. and pugnacity." "As tor those old maids who are neither 
ugly nor masculine, some of them are <;uondam coquettes, who 
practised their arts just one season too long, and '^^t Itft ' jn cow- 
sequence." "There is one dtfTcrence between undervalued men of 
genius and old maids r the men of genius admit lh.1l they arc ill 
.Tdvancf of their age. and urc proud of it ; the old maids ne\'er. at 
least hardly ever." Then, in the pa'is.ige .ibout woman's uni\-crsal 
tendency to (all in love with ollitcrs, he says it is not because of 
their valor: *'(ot they have perhaps never yet been opposite the 
'busiHtii ewi' of aritie." If you want to win a woman's lore, "pul 
brass buttons on your coat, have it tlyed blue, and wear epaulettes 
and a waxed mustache. Thi.« love charm Aat ntver h*en known te 
(aiiy " What is fat ? It is an accumulation of unbumt iody-fmse." 
Then this generalization of woman'slove: "OArthur! how happy 
I would be alone wilh you on a quiet island in the distant ocean ! " 
— "Have you any other desire, dearest Ella?" — " Oh, yes I do get 
me a season-ticket for the opera." '-As a rule, the preliminaries to 
animal marriages are doubtless brief. If a healthy, vigorous male 
comes across a mature, healthy female, it is usually a case of 
mutual vent. vidi. vici." We might go on wilh pp. j. 6, 9. 11, ja, 
jH. 103. 114.133. 113, 164. 196. and nn doubt lu the end of the book, 
with numerous instances of just such coarse humor m a scicniitic 
work. Wc have referred imly to ihe most striking, and his pages 
eveiywhcre .ihound in the u« of some woni or phrase that takes 
all the color of seriousness out of the narrative. Nor is the trait of 
which wc complain confined to this book. In n letter to the JVati'aa 
of Oct. 20, the same author, speaking of Oregon, which he says is 
called ■' Ifoomiand," could not resist adding. " As 1 write. 1 hear 
a mother scolding her bahy for putting a handful of dirt in her 
mouth. Real estate is too valuable hereabouts to be thus squan- h 
derec! in luxurious living." H 

Such a man cannot write science. He cannot state rightly a 
plain fact : he can only see fun. and that of the coarsest kind too 
frequently. It n pro^okingly offensive in such a maj^s of facts as 
this book collects, because there is such a mixture of things which 
wc have to consider seriously, along with the absurd. But at the fl 
same time you cannot take it so seriously as to condemn his theo- I 
riea: for you may be criticising an exhibition of wil or a joke. On 
the other hand, too many of his facts arc collected from poetry, ^ 
newspapers, and the by-paths of literature, to possess either p«y- ■ 
chalogical value or scientific interest. It is only his pedantic rcf- " 
crcnccs to evolution, sexual .selection, etc.. which every one must 
lake seriously to-day. and some pertinent ntoral reflections on cus- 
lmii$ and manner^, tlwc can give any flavor of sdeniiAc earnestness 
at all to the book, The encyclopedic collection d( facts and t|ua- 
taiions makes it seem pretentiously scientific, and no doubt much of 
it is intended to be ; bui the flippant tone everywhere visible, an>d 
its humorous levity so frequent, ought to disarm all serious censure 
except for bad taste. His use of evolution is not dangerous, b^ 
cause he has onlv a dilettante's knowledge of it. The book needl 
•editing.- ' J, H, H. 

Aaswera. 
i;. Is THH Trumpet -Crrefer Poisonous? — While I wast 
in south-west Missouri during iSjy. I found a general belief that' 
the trrjmpet-vinc (TVccmh mdUttni) was poison to the touch. 
like Rhus liixicoilendrim. Upon investigation . however. I found 
that most people were in the habit of confounding the two. RAus 
fexUodtrulr6H there climbing to the tops of tall trees, uften having 
sterns three or four inches in diameter, the eKiemal chiiraciciisiics 
ol the two vines being somewhat alike. 1 could not Icam that the 
idea had any other foundation than this failure to disiiAguish be- 
tween the two species, and am satisfied that Tecvinti is never poi-> 
sonoufl in any case, WtLUi^H F. Klini". 

WlnctiBto, M.H., OcL 14. 
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CROSBY'S VITALIZED PHOSPHITES 

Composed ol the Nerve-giving Principles of the Ox Brain and the Embryo of the Wheat and Oat. 
Is a standard remedy with physicians who treat nervous or mental disorders. The formula is on 
ever}- label. As it is identical in its composition with bratn matter it is rapidly absorbed and 
relieves the depression from mental efforts, loss of memory, fatigue or mental irritability. 

Sleeplessness, irritation, nervous exhaustion, inability to work or study is but Brain Hunger, 
In urgent cases Brain Starvation. It aids in the bodily and wonderfully in the mental develop- 
ment of children. It is a vital phosphite, not a laboratory phosphate or soda water absurdity, 

56 "W. 26tli St.. N. Y. For sale by DruKsists. or by Mail. Bl. 
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SHEPPARD KNAPP & CO.. 

SIXTH AVE. 13TH AND UTH STREnS, NEW YORK. 

MAP-MAKING. 

All publishers or others de- 
siring to have maps made, 
either from relief plates or by 
lithograph, should write to us 
for estimates before placing 
their orders elsewhere. Any 
work entrusted to us will be 
carefully made under the super- 
vision of our geographical edit- 
or. Dr. Franz noas. 

N. D. C. HODGES, 

Publisher of Science, 
47 Lafayette Place, New York. 
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A TEMPORARY BINDER 
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BOOK- NOTES. 

— Houghton. Mifllin. & Co. publtsli iliis 
week as a holiiJay volume Hawthorne's 'Taii- 
glc«-oocl Talcs." witli illusiraiioii* by C. Whar- 
ton EdwariJs ; :ind a ■ Dock o( Folk Stories,' 
Uic old favoriles (orchildren, recast liy Horace 
E. Scu(t<kr. 

— Haiper Jt Bros, piiblinh this week " A 
Hblory ol the Negro Troops in the War of 
the Ucbcllbn. i8fii^s."by George W. Wil- 
liams. They have also just ready'Horsc. 
Foot.and Dragoons.' by Rulus F. Zogbaum, 
describing lilc ^iiiLonK ilic French, Engli.sh 
and Americnn ttotdiers ; and ' Drumbeat of ihe 
Nation, — the First Period of the War of lh<- 
RdwUion. from its Outbreak to the Close of 
iS62," by Chaile* C. Coffin. 

— Lovers of gun and rod will Ue inter- 
ested to knowofaworkeiniiled 'The Sports* 
maw's Paradise, or. The Lake Lands of Can- 
ada,' hy Dr. B, A. Watson, which J. B. 
Lippirtcotl Company expect to issue this 
month. 

— W. C. Teichraann of St. Louis, a young 
graduate of Heidelberg, we learn from the 
New York Tribune, has (or the past two 
years occupied himself here and in Europe In 
collecting inaiert;tl for a diplomatic hislory ol 
the civil war. He hassecurcd many interest- 
ing letters, and accumulated tnany valuable 

'details of ihe rel.nions esisiing between the 
so-called Confederacy iind England and 
Franoc. 



Calendar of Societies. 



BiohgUai Seciiiy, WaihiH^teH. 

Oct. %i. — L. O, Howard. An Ant-IJceapitat- 
tolg Parante ; <ieor£« Vascy. Note* on Western 
Ctauca ; K. A. Liwas, The Bird Rockt in i £87 ; 
A. A. Crtwier, Some Botanical Tcttm ; C, Hart 
Merriam. The Faana of Die Great Smoky 
Manntatnt. 

r«mry Botanual OtA, Ntw Y»tk. 

Ottt II.— J. L Northrop. Note* on the Floii 
of Trrratsconaia County, Canada; Mim M. O, 
Steele, Nvlc oa a Fun^ii* iouii^l in Figs [Atfir- 

fHlui nigcr). eontributtd by Prof. W. G. Far- 
OHF. 



publication* tee«lv*d it Cditor'a onie«. Se^. 17- 
0*t, I. 



bulaB, MInr, RcEeri, A Cfi, Uff. i>*. S>. 
AKtHUHVi W. A., and liaACKKn-, L.V. Elemenlary 

I'ut-Dook ol fhyiicb 3d cd. Now Vuik, Witey, 

}i7 }>. E*. S4. 
d.*!*"". A. Quanliutivc Chemical Anklyalt br Elcc- 

miyut. Tr. br W, H HfrTKk. New Volli, W»«y. 

ijs fi s". •».}■'. 

Hol-Uim. C. V. LiTiDf T.igltit r 1 TayBimi Acwouni nf 
Ph4^ph4>rr«ofni Avtmaiaiknci Ve2*^*h1c«. New Yotli, 
ficitlincr. ilt7 [>. !>'. t>. 

WiynniDr JutiK*i>]i. Bmiun, Tiekw». 411 p> 

■**■ i'- 

LovB. I> G< laduiuial Ciluocioa. A GiiiOc (a Muiu*! 
Truno^ New Vort and ChicaiEo. K. 1^ kflltofif 

A Co. ^V ""■ 
Urns. W. D. The R«bl>v« Proporlinn* of ih* Sloini- 
Kaiciae. id »i, PKiluJclphii, Lippiitcnii. xjj p. 

'*"■ •* 
Uiuj, T. W. Tlie Ktlaniion and (ha iJttAti ih* Hair 

from B Pbyiiolocic^ Sliiiidp<iia(. Uoottca], Cmi. 

KccSc. SP- ■•*- 
|lniT>aN'ftP»«k<i-B(wkol M«chanici and EaiincainB' 

K«*Ued and CDtnclHl by W. D. Mxrk>. iiiih eit. 

PhillidtlpllU, Lippincntl. A71 p. at'- 
PauibB. a. B. LJianfaita and Dncntciy. Mnriern 

View of ihfif I'Jlholam- ind TmliBtnl. CJ'k-y 

LsUun LJIi,, No. J.) [>«n>ii, Uich,. G. 5, l>a*i>. 

n>p. ill*. asMaM. 
TitHBuuAH. A U A Shan ITuiary af Atchilecturc 

N«r York. Scribner. iM p. it*. %t.y». 
Wwm*, A. EleowBiMof ModerDDiBBiKiy, ]d Amii. 

ed. Ti. ttr W. H. Gncne. PhiUdtlphia, Uppin' 

cou. 170 p. n'. 



SCIENCE CLDBBINC RATES. 

Bv spctiAl arrangement with Ihe publishers, 
wc arc able to make the following tempting 
offers : — 



Aoicncaii AKncultmut.... 

Anerinn Ao'Tt" 

AmvTicAn Arcluicci anil Buiklips 
Ken. 

linp«ri&1 edition.— - --,-.,-. ■ 
Gtlaiue " ....•...■•.I. 
RfKvUt " 

Amcii^iB [fuinal o( PhnokEr. > 

Amerk-iii MaiUiiiid ■ 

Ameririn Migaiina ............ 

American Nilutilitc............... 

Andovvr Rsvisv.........^, ........ 

Allaniii:. ••• 

Babvhood ., 

Bihiknit 

BudilRO'i 

DiJtn ••■• 

KkiiMine (wnktrK .....,, „ 

Ci4r|>en(rr anif fiiiiidie^ .... 

Cealury jlojiBjiiit 

Chmutjiiiquftn. Thf ................ 

Cbflilian Union, Thg 

Chriidan WmIiIv. lUuitrattd 

Owcnepoliua, Th« 

Cntic 

V-xWit .■•>.■• 

Kcle>:tic Maowine 

tldinburvl, Rcwieir... .............. 

Elcccrt*«l World 

kiciritifiui jkH'l ElFclrical GngiftMr. 

Kkuilul Kevlco 

linjlinHrlng 11 d Minine Journal 

[^cliih [lltuualcd Majcuine.... 

Family Story Paper (H.Y.) 

p9(ea( ^nd Stream.... ........... 

Fiiruiu, The 

tiujcy • Luly'i Booh ..••. 

H*Httt'i Uaui.. 

Harjiei'. Mb Anne. .I........... 

H»r]>ft'» Wcrkly 

(larHTt VnLint People 

]-if Jth and Hume 

HenliloFtluIih 

lUuiitaisd UciidsD Hev* tAaiet. 
ri-lirinl). 

[ndipVDcidnl, 1'be. .--... ...,..., 

Inici Oocan. The ..,..,... 1 

Iron Aft (week!*).- 

iaumalgl PhiluluET IEob.) 
nxmal i>f SpRitlitivi I'hitotapltr 
ibcgini villi }r.a. No.). 

/?*• 

L'Arl 

Life ; 

Li|ipln£oll'« Ma^ajina- 

Ltiicll'i Livinc A(e 

I.iiiie 3lvn and Women -....,. 

Londeii Quaiter1|r , 

MMmilUn'i Miiratin*.-.. 

Uacatin* of Amenean Hlilory 

Medical and SiiT|ical Jilurnal 

Mr<J-|AJk>J->I r.^kfiOCCT- 

Mrol WurVet 

Nkur 

N(w PiiacetvB Review 

North Ameriean Review 

Outing 

Pani]' 

Putlncal Science Qianarly 

I'opular Science Nfonlhtjr, 

Pi/pijlur Science Newi.... ....... 

I-d If olio. The 

Prixelitioaer.......... .............. 

fuck 

Puck (fli rrnsD} 

Quarieily Rei^w {Loadoa], 

uueriet ■- 

Autal Tlew-Yorkcr. 

Si. Nicholai 

Scieiiiifii: AmericBO.... 

Sllpplrmenl. .■.-,.>••-> 

AriLhiiMi and Ruilden' ■dlflon.. 

Scilbau's Mafube 

Kouihem Cultivaioi 

Spiincdeld Republioa (WMklf) 

Sundiy School Titnci ,. 

ToBi S J ling*.- 

Tiutti Vekct, Tha..... ........ 

'MiacX>,^\.e 

YuuuK rollii' jDuraal. ........... 



4-S( >-»S 



fi.ai J.oa 

f.So 4,«> 

< »S JJJ 

»-jo t s« 

J- JO J so 



'J' 



Esliinalet; on special liiili of periodicals foi 
lihraries and booicclubs will be funii»hril »i> 
applicetioB. 

N. D. C. HODGES, 

47 Lafayetie FUce, New Yoik. 



SCIENCE. 

AN ILLUSTRATED WF-EKLV JOURNAL. TUB 

SCIENCE COMPANY. OWNERS AND 

PL-BLISHKRS. 

Orncaas and Dmac-roai. — D. C. Gti-HJ>ii, of 
Balnnate. Prttfdtat: Scmok Nkwoiwb. nf WikhiactOB, 
yin-/\tiiJmt; GAftuiniiiiG.Huiaiuio.»( WaahinctOB; 
AtB«. Ghaiiau Bki.i. 'iI WuhinirtMi: O. C. Mmtn. 
of N«. H>tib; J. W. Povai,^ of Wuhingios ; W. P, 
Thowiibiiicr, of New Y»<h; S. H. ScuDitai. o[ C^h- 
bridWe. 

SCIENCK appem ft-ery Friilay. Volumct besin in 
fitly and Jhaajfy. CommuBiicaticdit wtU b« welet^taed 
iroBi ui<r quarts. Rejrcictl Dianiucripii will be retumed 
to the aBthot only ivlian lb* re^uiiil* aabouat of 
poiuceaecompauin ihc maniuciipi. 

Addr*M all correiponileDce ic ,1 ^cyvvr-K " 
(T Lsrayetle Place, New York. 



SUMCaimOHS.— tlDiicd Sum and Cauda. %y» a jwar . 
Greai Britain and Europe, %t a yew. 



Stina Cub-niei (In one miiiisBc*). 
I iiibicr. I yr • S-ia 

• " I IT...... 1... Ooo 

1 " I yr 8.00 

* •■ r y ■ 



ADVERTISING RATES: 

■ Pace I lime , . itja < 

K tHje 1 iim iB . 

U P*«* > lime 

Si, P.,e ■ tioie s «B 

For mail advaniHinentt llie rat* will l« >) enla 
pet line, with diaceuntt for continued InMrtlent. fm 
infomatian aboui apteial noeinena. or loos tjoK coa- 
tracta, addnw U. C. EVEtUNGlIIU, Uanacci Ad- 
vnliatDK D«p»Ttiiienl of Scibmci. m IJIiyetle Place. 
Ntw Voik cJty- 

AJttrliitmrmii imtttf utirMmitt imtrtrr mfnU 
Cc/r rtntixd oitUI Wrd-tM/ay. 10 A.M. 

SC/E.VCE If KHt/rtr f* litt wA* tuhtrltit In tt. 



^_— 









































































Answer to puirk in Nm 14J and 145. 

Answers were fe«el»efl frftm T. Lockyer, Ne^ 
Haven. Conn.; I II.. Urldgepan.Coon.; I. N. 
Kailor. BuOalu. N. V.; C. F. Crehiire. Boston, 
Mas*-; S. G- Wehbet, liiwlon. Man.; W. A. 
Peefc, Denver. Col,: J- N. li. Hewitt. WsililnB- 
ton. £>. C; T. C. Gordon, Waahincion. D. C; 
C, Maine, Washington, D, C. 

The following patile ia contributed by F. 
Moriey : 

There are 30 houtet in a tqosre. and a man 
lias to (7aU a) each. lOMead of going from otie 
liuuic 10 the next, he paaaet liy a certain nam- 
licr of hau»C!i belvreen each call. How many 
doc* he pau by, ani) how many limci does he 
50 roana ? 

(j.OO will be paid for any salivfactnty puxzle 
.upablc of Itciue printed in black and while. 



N. D. C. HODGES, 

4; Lafayetle Place. New York. 



October 28, 1887.] 
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Important Works on Architecture and Drawing. 

A SHORT HISTORY OF ARCHITECTIIIIE, 

BY ARTHUR LYMAN TUCKERMAN. 

lyiiA lUuiiraiiotu by the Author. 



CBO trXSvOf - 



$J.50. 



This wark ii intended to fili tlie wsnl of a conckK wnA yet compre- 
hcnxive view of llic cubjccl. aiUplctl lo the needs uf besinnen, and yei 
oonuiniBg all thai ic mott imiinrinnt for advanced ^ludenis lo know. 
The Rlyl« it timple, clear, and free Croni ill unneceuary technical ev. 
f>resiivitt and unim|iartanl cleCail*. After An inlrotluctorjr chaple r touch - 
ingon the origin or building conslnicrioD he cntiMdrrK in chronolngical 
order the TitrioiLi tlylci of architecture, fr»m the early monunient* to 
the prenent lime, and hl& work U uibdlvide<l in such a raanner that each 
Klyle n trenled fuUj in ■ «e]>9rat« chapter not exceeding tile llntiix ». 
(jaired for a Mn|[te leuon. A'< nn additional feature d( inlerest, the 
book will be found to cnnuin a number of pUtet drown ctpGci«ll]r bjr 
the aalhor to illuMrAie the leit. 

FROM THE PRKFACE.-t have wriiten this »hon hiwory of 
archiiecture lo meet the re(|uiremenls of thusie who with lu bctomc ac- 
quJiiotcd with (he main fads without bavine to tend voluminous worki, 
niBi'yof which arc addicucd, not lo the itudcnt, but lolheeonnoiueur, 
who tK presumed at the «l*n lo have a knowledge of the lubject luflB- 
deni to entitle htm lo comprehend critical and ibcntetical estays. The 
plan I have adopted hiA been to iiace ihe origin of each style, iitchar* 
■dcritlic poinlit, and it> connection with Itiose which pretreded and 



lucceedcd it. without introducing Iccbnical terms, or MJ but the mot 
impuclani lUtci. 

Tke iVaii dW Express. — " Clear in arr:inseRieni and compact in 
atylc, bitlittic roluiae form* a capital hand-book o( Architecture. " 

Tke BasUn J«mmai. — "A U'cfnl little irealiK forichooli and feiw 
eral reader*. The work ii au excellent example at condensed and 
simple clyle." 

Tke Brooktvn 7'imet . — • ' A Crjtp, pncllcal. and pietarial rarrey of 
the whole field oE ArehilcetHie. We cannot Me how the main facts 
EOuld have been more ^killlally preieated. Thi> i* by all od<h the best 
ibon hiMory of Architecture that h.u yet appeared." 

Tke Batlan SaiitrJajr Evemti£ Gautit, — "The ouilinet of the art 
arc here kI forth with idiuirahle clearness, and ii» hiilory ia condensed 
witli i^reat skill and iboroufrhneu. The characteristic festutef of each 
style of Architecture, their connection with each other, and the cause* 
and the principtei that have produced them are interesi ingly and edify* 
infily described, and there is a pleasing absence o( dry and coafuiiag 
techoicsl terms." 



The Essentials of Ferspective. 



With numerous illustratioas drawn by the author. By L. W. MILLER, Principal of the School of 
Industrial Art of the Pennsylvania Museum, Philadelphia. Oblong: 8to, $1.50. 



This work combines the results of loiigcapeiicncc and itpe judgment. 
The «yle is dear direct, and praeiitat. and the intiruciiun^ are happily 
supplemented by niimerout drivrini[s, which, the anlhnr inlorma us, are 
the same thnt he has used for Boany years in teaching penpeciive l^0I^ 
tlkS blacklioaril. 

ART AMATEUR. — "It contain* all that the landteape painter 
ncedsof perspective science, put in plain words, and uncncumhcied by 
unaccca&ary dcmortst rat tons. Altogether it is an excellent ieil-li«iik.*' 

H. V. SUN. — " It is an admirable mnnnal of instruction containing 



numerous illnstraiions by the aaihor. He has sinpllfied hii woik by 
leaving ooi of it unettcntial things with the object of making more 
clear the really important trulht of penpectire." 

BasltM Tmvelier. —"The work will be found of great practlcnl 
value to itudenis at home and lo icacben of drowing." 

Ullea ttentU.—-" Mr. Miller holds a high rank aa a teacher, and hig 
work may be accepted %\ coming fnim a recognised authority. He doe* 
not burden the yonnj' artist with unosoal and difficult problems, but 
tlert* him fght, and cnliMi hit iiitcreil in the element! which are lo 
often neglected and yet are fundameatal in right drawing." 



Hand-Book of Drawing. 



By WILLIAM WALKER, Teacher of Free-hand Drawitig in Owen's College, Manchester. 
With upward of two hundred Wood-cuts and Diagrams. i2mo, $1.75. 



The following extract from the auihors preface will serve lo indicate 
the abject and scope of this book, which is pcriispi the Gnt ■Ilcmpt lo 
prceent tlie intellectual side of fradieal art fJinialii»t in a form intelli- 
gible to the youngcM andmoM uiii rained niii>il. The ficc use of sketches 
and diagrams render* every step of the argument lu cleat to the mind 
of the student as It was to the auihor'a. 

FROM THE PUF-FACE. — "The purpose of this work I* lo furni»h 
inch rnfornution on Elementaiy Art Education asiinot tiketyin tie met 
with in any oiher coiniiaci form. It has been prepared un'lel tlie guid- 
ing principle that all irnc education conMiti in the cultivation of the 
jndgmem, DonVt of K%.implcs. gmd and bad. nrc in abundance : but 

*^*Th(ie hooks wiii be supplied t0 Uafhtrs at SpEC\Ai. Net Rates. CorrcsfonJenct is soiidttd in re/er€tut tv cppiisfar 
examination and terms ej tHtroduelion. 

* ^Charles Siribners Sans' complete eataJogue of Standard Text-Books mailed lo any address on application. 

CHARLES SCRIBNER'S SONS, Publishers, 743 & 745 Broadway, New York. 



the language of art — any more iban Crrcek or Getman — is not to be 
lenmed by merely copying 'l> *<{"*• Art ha* iti grammatical elements 
and rules and (hould he studied in its ciacl dcllnealive and intellectual 
aipecl, as well as in its more emolionsl cipresiions.'' 

BOSTON LITERARY WORLD. — -Walker-* llsnd.book o( 
Dmwiiig ii by far the mott intelligent, pefspimua*, and suggestive 
work of it> kind which we have neen ihi^ ln>ig whilr. tn fact, wi do 
not remember its equal. In planand manner it tscspecislly welt adapted 
fura test-book, ntid its ptofusc illustnttons arc a great help in convey- 
ing the author's idea." 



VI 
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^THE DULY 6EHUmE*^ & 

Liwulu WkuCt 

UHEOUlhLI.CD for OEMEHTIMO| 

mnrA^ (Ifcti. ftrji_ l-*^'\ ' -fl^^tf, *«. ArvfeTBl 






iussia Cement Co., 



B.W^^-^1 



.D MEDALS. 

■n.i'Hii alu?« »m 11 «~.! In Ih- -■'milLw.puUu limtiliit* 
M Maahiugton Cor oU IIb WDrK at iii(iUDllii|t upoct- 
■IMW— brUi* 0»r«rnm*i)l AnnaMa Aii'l Iipput- 
noMil BuUdlu|>, bjr ihl ]*ul]niau Pola^'e Car Cu., 
Hmou • UaidiIu nr(iui Autl Pinuo tv^. »u<l nr 

Ifcotiimi i da <kf flnVdiMw iiii«bTirik«-iijr*ni aiM iim'Ikf^H- 
tnUkmnibniit (hnwiirlil, [ornllkliiilii III flun xnrk. 
PraMUnood NT»OM(JRHT ADtlKKlVK KXUWH. 
Bolil lu tin cAii* [(ir tiif<-ti*iil>'» ami ani«i(iitr*>, aoil 
In botUaa for lunllr luto. Itie inUU qnuitlir wld 
brdrvPD JaikiteWialiil Jna.. IWD. in all )>arwtrfll>e 
woria aininintaa in over as uiu.m.'i tunnjoii. Ii« 

■arc aail feC Iho ^ftiiirvf L^I'a^u^b mihle vnly hj 

avaai* cuKin ca 



yhe Travelers Insurante Company 

of HArlfarLl.C<>nn..orj[;iiufBd iVA4,ivftUt» both Lift 
P*tMn aiut A<ii4imi /WktiVi. Osly Uixr (ccldcnl 
rompanv in Ammcak Only (j » v«ar to profmional 
x*-A btjunvM mfn f<»r Mfh fi^oo intitntfif*, with |; 
WecUy iivitinBlir. Mu ptid pollcy-holdm nmlj 
%nfiactfxia. All ^licici noR*(orttii*bie. All clainu 
>aid, wkthoul ducwinr. aoJ immedulely ui r«Miyl o4 
MIU<aCI««V **»*l. 



KIMSALl'S SATIN STRAIGHT 
CUT CIGAREntS. 
Peo[t|c of rcfintd ltut« wbo 
[desire Tvvcptionally All* ci|[ar- 
«ite* ihouM u*e only uiii 
I STRAIGHT CUT, pui ay 
in saiin faclccu anri boxes of 
10-. ju*. «(!>. ami io«%, 
>4 FIRST >RIZS HBDALS. 

"WM. S. KIMBALL &: CO. 



.PHiTDGRflPlllt OyiPITS 

T-mi **• I* »ijrv with our I'l II »!'►-< 'jro- 
r-mriii I'p'iici- ■■ lliJB riiuiiii;riii)»» 
on- ><».iF i.riil IlluMnivO <.^iU1i«u« 

ln41l.-1 (n- 



S^i^ 



JOHX F. ftTKATTOX, 



b^Hter, MaMfaclmr u4 WhokMla D*alcr In ill 
49MBid>n tsna. NBVV TORK. 



"HowtoStreogtlienttieMeinotir." 

R«v. E. L, Kflly. c( I'ittrwin, N, J., wntina o( Dr. 
Iblbmk'i bvck. " II<»> ■» ^imncilwa Ihc Meinor7 ; 
«r. Natural inil ScieniiAc Uctknti oT Never K'srsedlBfl.'* 
oytj " t bannaj (h« irvMMt, (hs (**. ud find • 
inioa •{ voillh hidden in ii* |uf«. Uy 11 I wu embleil 
latt VHaini l« lnr« (ha pHiii ' Sl^tuI Milct.' in L'i>n. 
Il look > Btllc line, but the luiilti verc maryduiu." 
CaUl<viu Biul pnMi<«<to( f rH . 

MaaleU leunc adilnu on ncrapt of $1, by 

M.I.. HOLBKOOKCO ,t3Lal(tiiSi., NawVofb. 



BLACK SILKS. 

JAMES McCREERY&CO. 

SPECIAL SALE 

ov 

Black FaUIc Frftnc«isc Silks will be eoa- 
tinaed during ttiia week. 

Tber will also exhibit an Moodav a 

large imponalion of Rich Novelties in 

VeWet, Pliiali and Matcllasac for Cloakt 
and wrapt. 



BROADWAY AND ElEVENTH ST.. 

MKW YORK. 



6° 



O 



o! 



o 



Tht Amartoan Investment Company, 

of F.m<n«tt<>iL>rg, loon, iruli ■ iiilii'h<> oapltSl Of 

•600.000. surplus $75.000. \»tn. lirti 

MdiLji^t i.ujri. Jjii.rriB BeWeri l*f tini-. bulh IVlBti- 

i>*i iriii liii*i*>! fully guaranteed. Al>" b p«' 

<cnt. I^fcu t*i:K'»iliirr il'>Tid» *^cmtcO t»t 104 per cent, 
n' t^nL MiJ(itc.A£e LtxiiiA ht^LJ hi irii^i by Ike Mer* 

oantlleTriiStCompany. N. V. >(«i«nt.c«- 

ilAat<i pl drpoiii l«t pcivdi iindir «n< year. Write 
fjr fiiil inf^fniikiMiti «#iL lefcrniite* |o ibe campAny ni 

1 BO Na»S«u St., N. Y. A. L. Om.^. VLr 



W.H.WALHSLEY&CO 

■;iu:bwc)iu( tq 
R. & J. BECK, 

1016 Cbutmil Etrwt, Phtli. 

HicroKopes ■»<! at) 
Aceessonei »n't Ap- 
fiaiatus. Pbotogtapli- 
ic mill Pboto-Micro- 

Saphic Apparatus uml 
utfits. 

Spec t ac les, E^f 
Gtaasea, Opera aiM 
Marine Glasses, etc. 

Illtiutiilrd Price LUi 
inai1«<I /f(v lo my •'< 
tirew. Mcmbn 5CI»C) 
in cormpAnding wiih u». 




co< 




^P_NEW& 



or 



-. BiTKi [iiaiwinicuuriTror- 

liTcil. SiiT'* Jour iimi" U) B»t 
^j inlrn for nor i-Pli-hmu^ 
'!.■*■ .'Ill J'olTi'i^. *in) prr-Eire 
» 111 >iiNr<^l 'ji'ia lliinO !■[ MoH 
^^^^H Itxpv ' niIiB'Ira!.OE I'Iniifr iSrl, 

;iii J"j" 'SoM runej fet. WiiPh.limu 1 •mj., 

'Iie« 



.'... i^**!.. —..F^ i^utv I v.iTi wLv ** ml I'll. rkTnu I 4 inn 



THE EHEa»lt.T Ano SK&T ! 



. 67 PARK PLACE. NEW YORK 




$3,750,000.00 

Already piiH va mArv tK4» 

1,000 WIDOWS 

AKD 

5,000 ORPHANS 

o( iIm dtotMcd n«&b«n by Om 

iUTDlL RESERU fOi 

LIFE ASSOCIATION. 

Home Office, Poiier Building, 

:i8 Park Row, K«w York. 

LIFE INSURAN 
OHE'-HiLF TAB QSDAL COST. 

IT HA3 

$z,250,ooo.oo Cash Surplus, 

$2,000,000.00 Assets. 

It il paying I1 cuti mure tkui 

$4,000.00 Per Day 

to Uit> WicinTC and Ori>lM4ia, one deaMi claim ^^Sag 
palil onaDBearaCBOtaMryaay In Id* ynar. 

Ita Caili t<iiri>IiM la luL'r«aatti|[ al IbB rate of iBore 
than 

$1,000.00 Per Day. 

Tlila AHcrlachia baa alrvady mtM 10 IM nMmbMa 
by rr<iti]>:ilou of pramluma. aa -.■oniiiarfl «ltk Iks 
r&tA> eliarce-l by tho moimpDly Itto luauraBoo ooei- 

paulPB. iflorn ibau 

$14,000,000.00 SAVED. 

Furibni' i>art1<!ulai^ tuniMiad M Hocna OOtc^S 
Par* Kuw. NoirYorlt. 



BaAHI) OF DIRBCTrOBS imUXirxCIL OrKIClOW 

OP 

Mutu^ Reserve Ftird Life AsHcatiofi. 

KI>WAHD a llARI'Elt. pTMUdDl. >«• York (Mm. 

ALrRRDTAYLon.rk^.frTatdaai.Atianiay. XaV 
York Cliy. 

CHAKLEfl U.BieeiEt.L, Tr«Mimr, CapUattau Nav 
York Cliy. 

lion. liBNRr OVBH4TOLE, PrwJdoei FUtb Sa- 
lUmal Baak. M-Mayor. Hl Iioufi^ Mo, 

JOHN J.AL-Ki:it.Pa.t(lrai,dMa.lw,A.an.W„ 
AltUtDT. ^. V. ^ 

KAHIKL A. }(UHlV.<UtX. M.n.. Clialnaan IombI- 
iseiit t.ViinDililei% Wtwl >oi* BrlgaiOB, auwn iBlaBil, 

' WM. II 1\ltr>WX,Wbol>«l*t>rus*,B*ltlBara,VtL 
A.VriR'.\^ N. HtlAUV. ITcBUilaul MuululDal 4tea 

^'.^, Ali'B'iy. x, \. 

BA.MI;bl W. M'tlAY, liranil Secrotray, A. U U., 
Phiiadaiiibia, Pb. ^ 

riRWSL W. m/ns't, RmUmiI noa-PtnuaDi 

liraal BrItAlir, l.niulon. SiikIauiJ. 

.lAMKH W. Bimi.liS-. W.W.. Ue^lcal IMrcCtor, 
Now ViKUrlty. 

ilEDKliK F. lAUKie. Whnlfwalr tiry r^ooda, of 
Mnriltj, Huffuiu Jit'k.te Wbluat., SxVorkCW-. 

FKKDtllli K T.BKAUAN. Hoorwurr, S*m Vorlc 
City, 

lluu. UKKKY J HKIXMCM). CMnnRntlar flaw 
SupfMiil'^')''ntol Iu■a(an>.■«^ tilato r/ OUo.) 

. Sir W. linYKR lll'KTKK. JI.P., 
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rHE CENTURY MAG.^ZINE I *^'*vo^*»h^''^^ year will contain matter of 
interest to everybody. The history of Abra.."^!)^ 'i during the war — the 
personal, inner history — will be recounted by the pii.^;: secretaries of Mr. Lin- 
coln. The Siberian traveler, George Kennan, who has just returned from an 
eventful journey of 15.000 miles through Siberia and Russia, undertaken with an 
artist, at the exi>ensc of THE CENTURY, will make his report on " Siberia and 
the Exile System," in a series of papers which will astonish the world. M r. Kennan 
made the personal acquaintance of some 300 exiled Nihilists and Liberals. Edward 
■^iitKHiA. E^ieston, author of '* The Iloosier Schoolmaster," George W. Cable, Frank R. 
Stockton, and other famous authors, will furnish novels and novelettes ; there will be narratives 
of personal adventure in the War — tunneling from Libby prison, etc., etc, with an article by Gen. 
Sherman on " The Grand Strategy of the War " ; articles bearing upon the International Sunday- 
School Lessons, richly illustrated ; papers on the West, its industries and sports ; beautifully illu.s- 
trated articles on English Cathedrals ; etc., etc. 

You CANNOT AFFORD TO BE WITHOUT Tuii Centurv. It has recently been said by a prominent 
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the true meaning of the words Nation and Democracy'. It is a great magazine, and it is doing a 
great work " The regular circulation of Tin: Cknturv is about 250,000. Send for our illustrated 
catalogue and get the full prospectus and particulars of K Si-bcial Offer. Mention Science. The 
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TitK NUMBER OF PERSONS who have been killed by explosions 
in mines during the past fifty yurs Is 11,00a, ;i$ slated l>y Mr. 
Eilis Lever m a recent number ol the London Timei. This num- 
ber is. however, only a sinail proponion of ihose who have mel 
their dcdths by colliery accidents. The number of dcnih:! 
through accidenis or all kinds in mines sim^r ihe (jimn's accrs^sion 
is nearly six timet greater, — 6q,ooo, Mr. Lever aays, — while 
4.000.000 persons have been maimed or otherwise injured. Mr. 
Burt, .M.K,an undoubted authority, sutcs that the leverage num- 
ber ol those killed in mining operations Is now 1.200 a year, and 
that 100,000 persons annually ar« injured in lollgwing the hazard- 
ous occupaiiim of the riiinei. \K'\\a\ ;ire the c;ii«es which conduce 
to this icirible lossof human life? Mr. Lever says the WAni ol a 
better and safer light is mainly responsible. The Royal Ccimmls> 
sion on Accidents In Mines has condemned as unsatc the lamps of 
Davy, Cbncy. and Stephenson. The House of Connnons con- 
firmed the conclusions arrived at by the royal commissioners, and 
government inspcciors of mines arc now advocating and hoping 
(orlhc immediate and universal introduction of the, electric light 
into coal-mines. This state of affairs leads the English EintrUaJ 
Review to say ihai it is to the electric light that Ihe inincr must 
look (or emancipation from many of the horrible dangers to which 
he is subject. There arcmany forms o( electric lamps now com- 
peting for the favor of miners and mine inspectors, ajid some o( 
ihcm jinsscss undoubted advantages over the older types of safety- 
lamps. But there are also, in most of these, serious drawbacks 
which prevent their speedy introduction to mine uses. Weight, 
complication, and cost are among the principal disarlvant.ige« ; and 
ji behooves electricians to give their utmost thought to the task of 
overroming the difficulties which thi* peculiar ntreds of the miner 
present. Wc have it on Ihe lesiimony of Sir Frederick Abel that 
very great progress has been made towards pro%'iding the miner 
with a thoruughly safe, sulficiently jmrtable. and generally efficient 
self-contained electric lamp since the Royal Commission submitted 
its final repiiit: but (he same authority is of opinion that strenuous 
exertions are yet needed before the comparatively hcavj' first cost 
of electric lamps will he so greatly coun let balanced by their dura- 
bility and simplicity in coniiruction und maintenance as to afford 
hope of their being generally or even very extensively substituted 
(oroil-Umpf;. So thai it is evident that Ihe electricisn is, in this 
direction as in many others, still behind the needs of the age. and 
behind what is expected of him. 



AN EARLY MAP OF THE FAR WKST. 
Tug cU»sic transcontinental expedition of Captains Lewis and 
Qarkc. under instructions of President Jefferson to cross the plains 
and mountains to the Pacific Ocean, left the Mississippi on their 
venturesome joumcy. May 14. 1S04. Their firtl winter encamp- 
ment was made among the Mandan Indian villages, not far from 
the present site of ihc town of Bismarck. During the winter of 
1S04-05 their time was mainly occupied in preparation (or the con- 
tinuation of their journey westward. They were in frci[urnl com- 
munication with the Indians, and recei\'ed occasional vbits from a 
lew straggling French voyagtmrs and traders ol the North-west 
Fur Company, who came from their headctuanecs in Canada as far 
as the Missouri. On ilie eve of ihe departure o( the expedition, the 
following spring. Captain Lewis sent back a number of men with 
despatches, journals, and collections addressed to the government 
at Washington. 



Among the arliclca forwardrd was a map. prepared by CapUin 
I.euns from all available data, of the country lying beiweco the 
Missis^ppi River and the I'acihc Oce*n. The infontiailon obtained 
of the country to ihe westward of their winter quartcra was for the 
most p.irt denved (rum Indi.tnsmore or less .-icquaimcd with the 
country near the he.id waters o( (he Missouri and Columbia. 

In a letter of tfansmitt.il to Presi<lmt JcfFerson. dated Fori Man- 
dan. April 7. 1805. Captain Lovis says. " The map which has been 
forwarded to the secretary of war will give you the idea we enier- 
lain of the oonncction ot these rivers, which has been formed from the 
corresponding testimony of a number of Indinns who have visited 
that country, and who have been separately and carefully examined 
on tliul subject, and we theiefore think it enlillcd to sontc d«gree 
o( confidence." )n a following paragraph, he adds, "You may 
therefore expect me to meet you at Montacheflo in September, 1806. 
On cur return »e shall probably pass down thp Vellow«tone River, 
whidi, from IiKliai) information, waters one of the finest portions of 
this continent." 

On Feb. 19, 1806, President Jefferson, in a message to Congress 
communicating the discoveries of Lewis, says. "During his »tay 
among the >iandans. he had been able to lay down the Missouri, 
according to courses and dixtanres taken on his passage up it, cor- 
rected by frequent observations of longitude and latitude; and to 
add 10 the actual survey of this portion of the river, a general map 
of the country between the Mississippi and Pacific, from (he thiny- 
fourth to the tifty-Iourth degrees of latitude. . . . Copies of this map 
are now presented lo both houses of Congress." 

After despatching Ihe party for the return trip, the main body of 
the expedition crossed the mountains, wintered near the mouth of 
the Columbia, and, returning, reached St. Louis in September the 
fallowing year. 

As i^ well known, ihcy brought back a large amount cf most 
valuable geographical knowledge. In the mapcompilcd by Captain 
Clarke, published in the authorized editions of the history of the 
expedition [Philadelphia and London, 1814), the main features of 
the country are in very many essential particulars difTcrcnt from 
the way they were originally represented on the preliminary map 
forwarded from Fort Mandan. The map was never ordered by 
Congress, and. so far as I can ascertain, was never publi^cd. 
It seems quite probable that after the return of the expedition 
means may have been taken to sujipress so erroneous a production. 
Ai alt events, no mention is made of this map in the published his- 
lorj' of the expedition. In their journal they say. "At the same 
time lh.it we took our departure, our barge, manned with seven 
soldiers, two Frenrhmcn. and Mr. Gravclincs aa pilot, sailed (or Ihe 
United States loaded with our presents and despatches." 

To-day, however, the original drawing has considerable historic 
interest, as it gives the opinions of the highest authorities of the 
time upon the physical geography of the countr>' and its inhabitants, 
and at the same time presents a clear idea of the value of the aid 
they received from Indian guides and others. 

One of the copies of (his map has been preserved in the Archives 
of the War Department, and through the courtesy of Gen. J. C. 
Duane. chief of engineers. 1 have been able to photograph it for re- 
production. 

The only public reference to this map which has come to my 
attention is a short editorial notice in tlie MeJUai Re^oiilory, New 
York, 1806. The journal was edited liy Dr. Samuel Latham 
Mitchell, who was also a member of the Hoiive of Representatives. 
While in Congress, he strved uiwri the Committee on Commerce 
and Manut.icture:^^ and in th.ic capacity advocalec) all measures for 
the exploration ol the Louisiana Purchase. There is evulence to show 
that he was one of the pioneers in Congrc« in favor of the explora- 
tion of the Far West by the general gu>'einmcnl. A copy of the 
map accompanies this communication. It was reproduced for 
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other piir^iosn, but it caiinol (ail to interest a large number of the 
readers «( .Sfim^f. By rrfertnce to the maj), ii would appear that 
CaptJiins Lewis &nd Clarke received no iniimation whatever ot the 
interior drainage of the Columbia. They represent the entire area 
of the Great EJattin and the Snake Hirer country as drained by the 
MtSROuri and the Yellowstone. The Yellowsione, named by them 
before reaching it, is shown as a longer river than the Missouri, 
rlsmg as far %ouih as ihc 39ih parallel of noclh latiiude, near the 
sources of the Rio Grande. In iheir map published in 1814 the 
drainage-area is already much rulricted. and ilie river represedted 
as finding its source in a large lake. 

It is well known to all sludcnt.< familiar with the history of the 
North-wc&t that the Yellowstone received its name in very early 
limes. To most visitors 10 the Yellowsione National Park, how- 
ever, the origin of the name Is always a matter of special inquiry. 
It may be well, therefore, lo .idd thai Lewis and Clarke encamped 
near the junction ol the Missouri and VcUowslone, April 36, 1805. 
seventeen days after leaving Fort Mandan. In their journal occurs 
the following; "This river, which had been known to the French 
as ihc Rocke jawne. or. as we hare called il, the Yellowsione. rises, 
according to Indian information, in the Rocky Mountains: its 
sources are ne.v those of the Missouri and the Plane, and it may be 
navigated in canoes almost to its hc;id." 

On the map there is one very signlticanl designation to a com- 
paratively small river quite remote from the country the parly 
intended to trnvcrsc. In the region which has since been set apart 
as the National Park a small stream is shown tributary lii the 
Vellowstoo* River, and curiously dcsiRnati'd as '-Slinking Cabin 
Ri«r.' 'Brimslone' and "Stinking Water' arc names found on 
the maps of this region since llie days of Colter's trip ihiough the 
Yellowstone Park region, in 1807. But this still eartJCT name .suggests 
thai some adventurous £«>-<t^'/wr unknown to history had alrc:ady 
penetrated the coimtry which has unce become world-renowned for 
its remarkable thermal waters. 

On the north side of the Missouri, Milk River is well repreienled 
on the map. Uit undt-signaicd except by the amusing note. '■ The 
Indians call this the river which scolds at all other rivers." 

The coast-line of the Pacific and Puget Sound i.* of course taken 
from early English admiralty chans. and doubtless in ihc posses- 
don of the disiinjfuished explorer. Meriwether Lewis. 

Arnold Hague. 



SANITARY SCIENCE AND EDUCATION.' 

CENn.KMrs, — when I accepted the inviiation of your pres- 
ident to participate in this discussion, il was not in the hope of 
being able to add any thing lo the general store of tnfonnation on 
sanitary topics, for saniiaiton .tnd hygienic science arc subjects that. 
OB their technical side. 1 know very little about ; bm 1 accepted Dr. 
Newton's invitation because as a teacher, and one who is engaged 
in the training of teachers. I desired lo express my appreciation of 
ihe importance of sanitary science for sound educational rioctrine 
and correct educational practice, and to add my testimony to 
that of the other gentlemen who arc lo address you, to the fact 
thai your researches and conclusions arc of the greatest practical 
value to us. 

^ft»i sana in (orport sano is as much to be prayed for now as 
it was in Ihe time of Juvenal, and we are far better equipped th;«n 
was the t.itirist or his contemporaries lo work lou<ard that end. 
The sound mind and ihc sound body seemed 10 the Rnm.in lu be 
twodisimct and separate things whose conjunction was desirable. 
We have come to know that the two are so intimately related, in- 
deed so inictdcpcndent. as lo be pnsciicaUy one thing. Aristotle 
furnished the educators of antiquity with a psychology upon which 
to bas£ iheir praxis. It was a wonderful achievement, liui the 
great modem science o( physiology, whose bcginniiii^s are lo be 
seen in the discoveries of Scrvrius, Harvey, I^cuwcnhocck. and 
others, compelled the enlirc rewriting of ih;U science; and the re- 
sult is an inlinilely more complex and accurate and practical, 
Ihough less linal |»ychal(j^, than that which was bequeathed to 

< Abiinci of an aildraa bjr NkholM Uamjr Svlkr, Ph.D., pmldcfit «( iht In- 
dviUial EdBCklioa AltacwUon'i C»II<k« fn ih* Truntog of Taaclxn, ddlnnd ■■ 
ibaihirtocQih annunl v*aii>i(ol the Nnr Jeney Saiuury AvociMMii. htldit Tmi. 
lao. OtX. iB, 1M7. 



usby ihc great Stagyriic. This new psychology has taught us how 
truly vital the dependence of mind on body is. We know, for e«-j 
ample, ihal a decreased or impoverished supply of blood lo ibe-^ 
brain produces mental inertia and lii.Viilude. We know that an or- 
gan develops by exercise, and that the neglect of an organ or its 
excessive siimulaiion is alike harmful, no matter wlvether the or- I 
gan be mental or physical. We can promptly and surdy trace the 
mental results from unduly intense or too {irolongnl brain^work. 
from lack of exercise, and from improper niilrilion. We are aware, 
in like manner, of the bodily results induced by the various emo- 
tions and passions, by ex|)ccianl atlenliun. by concentrated wilt* ^ 
power, and other menial plicnomena. ' 

Now, it seems lo me (hal it is just at this point that (he sanita- 
rian and the educator join hands. Bath having a full understanding 
of the relation that subsists between mind and IxMly. the former j 
brings Ihc results of his studies to the Utter, and formulates Uiem 
into suggestions and rules for the teacher's guidance. The teacher, 
in return, adopts these suggestions and rules as partsof his science, 
and communicates to the sanit^an in due time the effects that fol- 
low such adoption. Thus sanitary science is aided in one of its 
m»vt impimant applications, and the science of education adds a 
mi>sl valuable chapter lo its book. 

Perhaps this co-operation of sanitarian and educator is mone-'J 
ideal than real, but it Is nevertheless far more noilceablc now than 
il was twenty-five or even ten )tars ago. This is proved, if proof 
be needed, by ihc fact that instniclion in physiology .nnd hygiene, 
and in the ment.tl and physical effects of stimulants and narcotics, 
has been generally a<lded to the curriculum of the common school 
within that period. Il is nut to be disputed, on tlie other hand, 
that much remains to be done. An illusiralion of this will l>c found 
in one of the opening pages of a recent book on the ventilation andj 
warming of school- buildings, by Mr. Morrison of Kansas City, Th«] 
author reminds us (p. 18) that " no subject has been more carefully ' 
and intelligently studied than Ihe direct and ultimate effects of im- 
proper air on the human system, and ihat on ro sulijecl is there 
greater unanimily o( competent opinion." School-building goes on. 
however, year after year, and it goes on in too many ca«s utierl/ 
regardless of whether a child vitiates two cubic feel of air per hour 
oriwo thousand cubic feet, whether 62* F. is ihc hcticr average 
temperature or 82*. or whether 45 per (-rnt of salur.ition Is desirable 
in the atmosphere or 70 per cent. Nevertheless, science and com- 
mon sense are makirig hcadw.iy. and there is every reason to bo 
licw Ihat in a lew years' time all the scbool-buildings that arc 
erected, however humble and unptvienilous ihey may be, will be 
well ventil.'itcd and properly heated. 

You will pardon, Mr. President, my apparent digression from the I 
four specified subjects of this evening's discussion, for it seems to 
me thai it is only on such broad lines as those which I have indi- 
cated, ihat these questions can profitably Ik considered. It would 
bi> no great advantage were we to bring together a mass of merely 
empirical stalcnienw. We must get below the statements to the 
facts and principles which explain them. We want to get at the 
philosophical and scientific reason for the i^l.'ition that sanit.ilion 
bcnrs to education. We want to underslanti exactly what it I* tliat 
is common t« Inilh sacnces. Thai much being clearly before us. 
ihe apptieaiion of the results vA the former science lo the prDblents 
of Ihe latter is not a difficult matter. 

The educational topics lieforc you are four: (A) the length oF 
school days and term*. (B) recesses, (C) competition, (D) indos- 
Irial educ-ttion. 1 shall pass over the first two tn order 10 say » 
word about each ol the oiheis. These arc competitiua and in- 
dustrial education. Permit me a few words concerning each, 

Competition may h<r dcfineil as a common striving tor the samaj 
end. h involves two or more competitors. As a prirtciple it has 
long been dominant, not only in business-life, but in the science of 
economics. It h** lieer prescribed as ihe proper stimulus lor alt ' 
stagnation, and as the sotvcnl. for all difficullies. Of late yea»8, how- 
ever, a school of economic thinkers has arisen which asserts that 
iinresineied competition is .in evil lo humanity ainl to the State. 
We are told thai it is proved to be dcmoraU/ing, destructive, and. 
as a principle of political economy. inelTicicnt. Have not you sani-j 
larians and have not we teachers reached an analogous conclusion 
as to compelilion in our common field ? Is not compelilion, when 
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left to itself, in danger of cmphsiHiing matcrul success at the ex- 
pense o! ihc discii)IiMr>- process ? I take It wc are all agreed thai 
how a pupil leara.t i* o( more import-tnce than what he learns. His 
f.icvltics are developed and his charncter iormed by the process of 
learning, far more than thcjr arc by the thing Iciimed. The ten- 
dency of unrestricted competition b to alter ihis relation, to rwUl 
the result, und to depreciate the process. This is <:o<itrarf lo the 
teaching of mental hygiene, and in conse(|uen<:c is to he condemned 
l)y saniurians .ind educ.ilor« alike. [ »jy norhtng of the pallid 
faces, the disotderrd nen-eS.lhv sleepless nights, and the lovi of 
appciiic. that result from competition lor corapctilion's sake. Were 
those results not present. I should Klill oppos« it as an unsound cdu- 
raiinnal principle. Therefore [ repeat, competition must be re- 
aldctcd and kept within rcaaoiiabic bounds. This topic ^vcs ris« to 
many other (ruiifiil ^tu^i^iions. but I must paM them by. 

There rrm.-iins the );ul)ject of industrial Mlucallott. Let me. in as 
few words as possible, place that properly before you, and then I 
am confident that the attitude toward it of a science of sanitation 
ibai is broad enough to demand a well-developed mind in a well- 
developed body will not be for a moment doubtful. 

[fidustrial education is not technical education, the preparation 
(or trades. It is a term Invented lo si};nify an education In which 
mental training through the hand and the cj-e occupies its proper 
place beside mental training through Ihc memory and the other 
means of approach to the mind. Nfent.ll training through the 
hand and the eye is generally known as 'manual irairinj;.' which 
term ii only .saii»facIory in disc ils proper siKnitK-;ilii>n is un- 
derstood. This manual training ts graded instruction, the object 
of which b to develop the pupil's powers of expression. No piece 
of knowledge b really our own until we can C3!{)fcss or apply 
it. Merc memorized knowledge b parrot knowledge. It is men- 
tally indigestible and innuirilinus. It ix the pastry of the Intellect. 
Well enough, perhaps, if taken in proper quantities and at 
proper times, but very unsatisfactory and unwholesome as a steady 
diet. 

Reading and writing both appeal in a tncuure to the child's 
powers of expression, but not sufficiently nor in the most natural 
and simplest way. Kxpression by means of languagt! is abstract 
and coitipar.itivcly difficult. When carried to any gnrat ilegrec of 
i!ucncy or accuracy, it is universally looked upon as an accomplish- 
ment. The earlier and simpler methods of eijiression are by ges- 
ture, by delineation, and by conMruction. Industri.tl education 
takes these powers of cipression, delineation, and consiniciion. and 
trains them together with the other faculties, [^tawing and con- 
stniclion, the I.iltcr in material sult«l to the strength and capacity 
of the pupil, arc reduced to a system, and go hand in hand with in- 
struction in the three K's. Thus the sense of form, of proportion, 
of accuracy, and of Imth is developed as is possiblr in no other 
way. The judgment and the eaccuiivc faculty, the most important 
of all our powers In the practical work of life, are provided for and 
trained m the scheme of industrial education, though accorded no 
place in the old-fashioned curriculum. 

Now. sanitation has been called the " science of preventive med- 
icine,' and lectureships with lh.it title have been founded in threat 
Britain. Inconncciion wiih this dc^cripiion of your science, let us 
remember that we are told on high authority that the number and 
variety of dise.ises and disorders that are traceable to the mind are 
rapidly increasing. If this statement is true (and I know of no 
reason to doubt it), in what direction can our sanitarians better ex- 
pend their ener^gies than In furthering the adoption and develop- 
ment of an educational s>-stcm that is complete, that la thorough, 
and that is healthy? This is cen^nly a piupcr field fur the ac- 
tivities of ■ preventive medicine.' 

Time will nut permit me to follow out ihb suggestive theme. I 
will simply siaic. in conclusion, a few of the reasons why I con- 
!«idcT industrial education a matter ol importance to sanitarians. 
In industrial education, properly organi/ed and administered, 1 
claim that wc have for the first time a system that trains all the 
mental faculties, and each ai (he proper time and in proper proper- 
lion, it gives us no abnonnal and mechanical memories without 
judgmcni and executive ability, no hunched backs without arms and 
legi. Every faculty is considered, every power is taken into ac- 
count. The conditions of ninclceiiih-ceniury hfe ate kept in mind, 



and the ideally educated man is not held to be the mediaeval recluse 
or the dghieemh-ccntury English grnileman. Iikcidentally, indus- 
trial education affords a pleasant and healthful alternation of exer- 
cise from faculty to faculty. No one is overtrained, no one is al- 
lowed to become atrophied and die. Muscular exertion b catted 
in to supplement artd relieve mental activity. 

My own bdief is that the mere recital of these tacts determines 
thcattiiuilc ol Kinitarians toward the system which permits and 
causes thcin. As friends of ediicaiinna) and scientific progressyou 
will approve Industrial education, and tbm as sanitarians you will 
irnlorse it as a long step toward the much -to-be-desi red Uenssamn 
IK carport sano. 



THE ,\MER!CAN OUIENTAL ASSOCIATION. 

THK fall meeting of the American Oriental Society was held on 
Oct. 36 and 37. at the Johns Hopkins University. Since the 
establishment of this university a little over ten years ago. Balti- 
more has grown to be one of the great centres of education and 
Icomiitg in this country. A ' university' atmosphere pervades the 
place, and the large audience that gathered in Hopkins Halt al 
the opening session on Wednesday afternoon may be taken as an 
indication that the interest felt there for higher studies and re- 
searches extends to i-cgions tfiat seem (but only seem) to lie so far 
off.ti; thos« covered by the Onental Society. 

In the absence of Trofestor Whitney, who, although considerablj- 
improved in health, is still obliged to be sparing of his strength 
Vice-President Dr. W. H. Ward of New York presided. 

The reading of papers was bi^n by lYolessor Haupt of the 
Johns Hopkins, who (>rcsentcd ttic prok^mcna to his forthcoming 
Assyrian grammar, ^ a work on which He ha* been engagwi for a 
number of years, The extent of the literature in cuneiftirm charac- 
ters is appreciated only by very few persons; and even of those 
present at the meeting, no doubt quite a number were surprised to 
learn, that, as far as known 10 us. it covers a period n( at least 
foriy centuries. There b a shoit inscription of King Sargon of 
Agade. the date of which can be fixed with ccrulnty at 3ltoo B.C.. 
and on the other side Antiochus Soter (180^361 it.C.) tells us in a 
cuneiform tablet of a temple he bad erected in honor of a llabylo- 
nian deity. Professor Kaupi, after speaking ol the various periods 
to be dislinguished in Haby Ion Ian- Assyrian hierature, dwelt at 
lengtli on some of tlic features of the Assyrian Linguage. showing, 
more especially, the relationship that existed between it and the 
cognate Semitic tongues. In a brief discussion of the paper, Tro- 
fessor Jaslrow, after alluding to the eagerness with which students 
and scholars fiave been looking forward for some time to the gram- 
mar of Professor Haupt, who stands to-day without a superior, and 
with but few equals among .^ssyriologlsts, spoke of ibe'Sumero- 
AkkadiAn ' controversy, which is attracting considerable attention 
just at prct«nt. He regretted the confusion which incautious writ- 
ers are bringing about by unnecessarily complicating the points at 
issue with questions and theories that have no bearing on the 
subject. 

Professor Hloomfidd followed with an exhaustive study of ceriain 
magical rites in cases of disease, as laid down in the Atl»avar-Veda. 
f^ofessor Lyon of Cambridge announced the recent purchase b)' 
the Harvard Uniwrsity ol a collection of Babylonian so-called 
'contract tablets.' These tablets, of which the British Museum 
possesses many thousand specimens, have afforded us a wonderful 
insight into the dally life of the ancient Bal>ylonians and Assyrians. 
They show us that legal proceedings were quite as complicated m 
days of antiquity as they are to-day ; they give evidence of extensive 
commerical transactions in those days: and. while the lengthy in- 
scriptions of the kings give us valuable information of the wan and 
campaigns, these little bricks tell us much of the ways and manners 
of the people. 

The most interesting feature of the convention was the gathering. 
at the residence of President Citman, of the university in the even- 
ing, which partook partly of the nature of a reception, and ire part 
of an informal session of the association. Besides the memben; o( 
the Oriental Society, a number ol prominent genUemen, including 
some o( the irusices of the university, bad been invited. President 
Cilman welcomed his guests in a few well-chosen remarks, where- 
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upon Mr. H. F. Allen, a fellow at the Johns Hopkms, made the 
announcement that the Semitic seminary ol the univcrsitj- pro- 
posr^d publishing at an early date a complete Auyrian glo&s^ry. 
The wt>rk would be issuecl under the superintendence of Frofessor 
Ilaup[. anJ. white not intending to supersede the great Assyrian 
dictionary now Incourscof publication by I'rof. Frirdrich Dclitisch 
of Leipzig, will aim lo supply the ^l^ed n( students of Atsyrian 
belter than the latter work docs. The principles which will guide 
the compilers in Ihcir work were hrielly set forth. Professor Haupt 
followed wJlh a second .■vnnounr-<-meni, al*o of great Jnieml to 
Semitic scholars, r^arding a scries of contributions to Semitic 
coroparaiii'e pliilnlo)^. n^lch he proposes editing in conjunction 
with the al>ove-m«ntiunecl Professor Delitzsch: and it mu» have 
Kcmcd to many as though an Assyriologi<:a] ' craic ' had broken 
out when Dr. Cyrus Adler added a third nnnouncemcni, which 
was no less gratifying than the preceding ones. 

The National Museum at Washington has recently entered into 
an arrangement with the Johns tlopkins Univcrsiiy with » view of 
obtaining as complete a collection as possible of facsimiles and 
casts of seals coming from Mesopotamia, and to include eventually 
in the collection also im|}on<int cylinders and tablets hearing cunei- 
form inscripiions. The beginning will be made with the anlitjuities 
scattered throughout the museums and private collections in this 
country, Besides the copy of each piece to be deposited in Wash- 
ington, another copy will be given lo the Johns Hopkins, in consid- 
eration of which the latter institution will superintend the collection 
at the national uipital. The project is one which promises to 
arouse considerable interest : and the hope that it may )'CI lead to 
an exploring and excavating cvpediiion from this country to the 
moun<]a in Mesopotaini,!. which still harbor such untold treasures, 
may not be an utterly futile one. 

President Cilman exhibited photographs of the f«moui Greek 
fnanuscript, 'The Tcaciiings of the Apostles,' the discovery ol 
which some years ago creaie<I a veritable sensation. The original 
manuricnpt i» in an Kastem monasterj-, but the photographic re- 
productions arc executed with an excellence that makes them fully 
as reliable for students as tlic original copy. Or. Binion of Balti- 
more had some specimens of a magnificent illuaraied work on the 
art of ancient Kgypt, which he is fibout issuing. The cost of the 
work, which will contain all the important Egyptian monuments, 
will be one hundred and fifty ilotlars a copy. Professor Frothing- 
hamcloMd the interesting programme with a description of a monas- 
tery he recently saw in Italy, dating from tile ilyzaniinc period, and 
which possesses a most remarkable twelve-sided tower. — the only 
instance of the kind in the world. 

Thursday morning again found the members in Hopkins H;dt. 
Professor l^nman presented a brief paper from tVofessor Whitney. 
Dr. Peet hail an interesting treatise on animal and sun worship 
among the American Indians, which brought forth some curiowi 
Iioint.s of coitKidcnce between the religious notions of the Indiana 
and other ancient peoples. [>r. Cyrus Adier of the Johns Hopkins 
presented two papers bearing en Assyriological research. One of 
these treated of the views of the Assyrians on life after death. They 
believed in a future life, but the notion of a future punishment does 
not seem to have arisen .imong them, nor do we find that any dis- 
tinction is made by them between the abode of the good and of the 
wicked. It is protuble that they supposed all would share m the 
life lo come. 

Prof«»or Hopkins of Dryn Mawr called attention to some pi^v- 
crbs in the Mahabharata paralleling those found among other 
nations. Among these, there is the 'golden rule,' which, how- 
ever, is furmulated negatively in the Sanscrit ; " Do not unto others 
what thou wouldsi not have others do unto you. " A discussion 
followed in which 9e\'eral members participated. I'rofe*«or Lan- 
man remarked that in Chinese the maxim also has the negative 
form, as is also the cnsc in the Talmud, where the saying is put in 
the mouth of the famous rabbi Hillel. 

Mr. Allen had a suggestive paper on a proposed method ol trans- 
literating the letters of the Semitic languiiges. There is scarcely 
any point in regard to which scholars differ so much as in the 
method of reproducing the Semitic sounds, and yet it is eminently 
desirable thai some uniform method be adoi>tcd. The system pro- 
posed by Mr. Allen endeavors lo proceed upon the principles of 



phonetiei, and has at least the advantage of simplicity; buc) 
wlicther It will meet with the approbation of scholars remains to be 
seen. 

Further papers were prcsenlcd by Dr. Ward on some Baby- 
lonian mythological symbols ; by Professor Bloomticld on ' The 
Fire-Ordeal Hymn in the Athavar-Veda.' by Dr. T. W. Jackson ; 
and hnally one — which, however, was only read in abstract by 
Professor Lan man — from Mr. Kockhill, of the American legation 
at Pektn. on the relations of Corca to China. Mr. Rockhill is en- 
gaged in important researches which promise to clear up mmy ob- 
scure points in Chinese history. In a communication to Secretary 
Lanman, he cites an instance to show how untxvstworthy the or- 
dinary information concerning China is. It seems that in the re- 
cent census an entire province was overlooked, which contained I 
some sixty million inhabitants; so that the figures usually given 
must be changed to three hundred and seventy-nine millions. A 
number ol new members, both corporate and corresponding, were 
elected, and the following honorary members : Sir Henry C. Raw- 
linson, the well known Assyriologist. and editor of the great |nibli> 
eaiion undertaken by the British Museum, 'The Cuneiform In- 
scriptions of Western Asia;' Prof. George F. Biihlan, a dislin- : 
gutshed ,San.scrit scholar of Omiany. and editor of the latest vol- 
ume of the ' Sacred Rooks of the East ; ' and Prof. Kdward Sachan 
of the University of Berlin, who has been called to take charge of 
the Oriental institute which liatt just been establisheil by tlie Ger- 
man Government for the training of diplomates and oflficiaU in the 
Eastern service. All the chief Kuropcan capitals, with the excep- 
tion of London, now possess institutions of this natures where the 
imporlani Oriental languages are mught, and it has been said that I 
the Emperor of Braid contemplates the establishment of one at Rio 
Janeiro. The Berlin school has opened with the amaiingly large 
number of one hundred pupils. 

The next meeting of the Orienul Association will be held in 
Boston duringihe month of May. 1B88. 



HEALTH MATTERS. 
Chc»lcra Cases at QnaTantloe. 
Is Sci^nte of Oct. 14 we noted the arrival at New York of the 
steamship ' Alcsia ' from Italy, with cholera on board. Since then 
another steamer, the ' Britannia.' from the same ports, has arrived. 
TViis. vessel was del.iined at quarantine, and during this detention 
Ane of the passengers, a child, was taken sick with what is now 
known to have been cholera. Two other cases of cholera have de- 
veloped on this same vessel, the latter of them on Oct. 34. It is said 
that the report of the surgeon of the vessel gave not the slightest 
indication of the existence of cholera on board, and it is more iliaa 
probable, that, h.id not the arriv.il of the ■ Ales-i-i' with developed 
cholera on board occurred prior to that of the * Britannia,' the eases 
of ctiulcia which occurred on the l.ittcr steamer would have iintt 
been bc;ird of in some hotel or boarding -house of New York. 

■So f.ir as we have seen, no statement has yet been made of the 
health of the ])asscngers and crew of the ' Britannia ' duriitg the 
voyage from Italy 10 New York. It woultl be criminal on the pan 
ol the surgeon of that steamer t» have concealed the fact if cases 
of cholera occurred during the voyage; and. if they did not. it 
would seem to l>c a warrantable inference that cholera may dcvekip 
on a ship even after a voyage across the AiUntic, and thai. as hap- 
pened in the case of the " Britannia,' the health-officer is justified in 
detaining in quarantine a vessel from ports in which cholera is 
known to exist, even though she may not have had sickness on 
board during the voy.-ige. It is staled that urgent demands weiC 
made on the health-officer to permit the ' Britannia " to come to the 
city without detention, and that it was claimed that the sickness dl 
the child past^enger was simply eholera-in fan turn. 

l^r. Smith ts to be congratulated on having exercised the author- 
ity which the State has conferred upon him. in havin){ detained the 
■ Britannia,' and he may be assured that the people of thin great 
countiy will uphold him in the exercise of the most arbitrary pow- 
ers so long as the public health is in the imminent danger that it ■» 
in at the present lime. A laek of intelligent action now may result 
in the introduction of cholera germs, which, tliough they may lie 
dormant during the winter, may result in a plentiful harvest when 
next summer comes. 



NovifHUKR 4, 1887.] 



SCTKNCH. 



331 



American CATTLE-PLAiiue. — Dr. Fnink S. filings, ilirccior 
of Ihrparho-bio logical Iabotaton-o[ihp5tai« University of Nebnska. 
claims 10 have discovered ihe Rerm of the Atnericnn rail le-pl ague, 
commonly known as Tcx.-lv (ever. Thii ecim. tic sa]r&. belongs lo 
ihai cfci« of septic germs reprc«:rHc«l l>y our 'twine-pUgUc and rab* 
hit «-pticiiTnia. It ji. a bactrrium. It colors.il its finlrs, ami has a 
clear or non-colorint; middle \inxc to its body. It has a motility in 
h-tnginj; drojv<ul[ufc&, and also in tli« blood serum from the origi- 
nal blood of a diseased animal. l>r. Billin|{s gives no cxpehmental 
evidence to support his claim, but stales IhaL this will follow in 
course of time. 

H&A[.TK OF I*KisoNERS. — Dr. Watkins. inspector of the Sfaie 
Board of Health o( Louisiana, ha* recenily examined the prisoners 
in the pariah prison of New Orleans. He found a number of the 
jintnaics suffering from acute dropsy of the lej^s. armst, face, and 
'body, due toconfinemeni and insufficient ami unwholesome food. 
Each prisoner is allowed a piece of bread and a p«nt of ica early in 
the morninj;. and one me.1l consiatinf; of soup, ibe beef cooked in 
the soup, and bread. The beef is supplied by a contractor at tivc 
cents and a half per pound, .ind has been repeatedly condemned by 
the resident surgeon. 

TypHOiD-KEVEX CoMAGiON. — Wc have repeatedly called the 
aticniion of our readers (o what we believe to be a dangerous error 
in the management of lyphold-fever. The tendency lo look upon 
drinking- water as the usual, if not indeed the only, channel by 
which ihedke.ise is prop.igaied. i;, so firvvalent among s-oniiarians 
and phyncianK, that oiher means arc vcty liable to be werlooked. 
and the necessary precautionary measures ncglecicd. An instance 
of the probable conimunicalion of this fever by other Instrumen- 
tality ih.in water is reported by M. Bonamy of Nantes. Two 
households used drinking-water (torn the same source. In one six 
cases of l)-phoid-fcver occurred, four of which were fatal: in the 
other no cases occurred. It is true that this is negatnc evidence. 
It is, however, notwithstanding, of some value ; not perhaps tiikcn 
alone, but in connection with other facts iivliich have from time to 
time been recorded touching the mcihotis by which typhoid is 
propagated, 

Scarlet-Fever \s Losdo.v. —Scarlet-fever is ver>- prevalent 
in I^ndun. there being in the hospitals alone nineteen hundred 
cases under treatment. 

Yki-Low-Fever at Taupa,^ The disease which appeared in 
Tampa, Kla.. in the e.»rly part o( Oclober. has developed into un- 
doubted yellow-fever. To Oct. 24 there had been 180 cases re- 
ported, with 17 deaths. Under the auspices of the United Slates 
Marine Hospital Burenu, a hospital has been provided, and a corps 
of experienced nurses has been obtained from S.ivannah to take 
care of the sick. The weather is very favorable (or the sprca<l o( 
the fever, and the extension of the disease to the suburbs of the 
town is conceded, 



EXPLORATION AND TRAVEL. 
The Kuango, 

Mr. Mense. who accompanied the energetic missionary Oren- 
fetl on hi.i exploration of the lower Kuani^o, has described the inter- 
esting jounicy in a lecture delivered before the Geographical Society 
of Berlin. He iie«ribes the exploring of the irihui.vies of the 
Kongo as not connected with great ditliculiics. which only begin 
when annvcrl.ind Journey is attempted. In the trip up the Kuango 
a lady even participated. The principal difficulty was the obtaining 
of fuel lor the boiler of the sicamboat. Food was plentiful, as the 
river swarmed with hippopolAmuscs. In many places their meat 
could be Ixirieretl lor fuel. When arriving near Kindjungi. a reef 
running right acros* the river, the hippopotamuses got scarce, but 
in their stead an abundance of ihelUti^h w;l9 found. The inter- 
course with the natives was generally peaceable: but. as those 
tribes who had hostile intentions had no Rre-arms. their attacks 
wcrcnot dangerous. Grcnfell had provided hia alesnier with a net 
of sieel, which protects the crew and the passengers from the 
arrows. The reel Kindjungi sioppeil the progress ol the expedi- 
lion. Th<: river forms a fall three (eel in height, and hosdangerous 
whirlpools. It rushes through a narrow gorge cut about a thou- 



sand feet into the plateau, wtiicb connsis of UtcTttc. The tribes 
inh.ibiiing this district have had no intercourse with Europeans. 
The>' wear self-manufactured clothing, and their language differ* , 
from ihoac s|>Dken ncjir Stanley l*ool. The country is thickly 
wooded, and caoutchouc is found in considerable quantities. Ele- ; 
phants and iMiflaloes arc numerous, but there are only few villages.] 
The lower part of the river ruii.s through a grassy plain, while near 
Kindjungi ihe country lieconics mountainous. As Major von 
Mechow descended iii« Kuango to Kindjungi, and as l>r. Bum»er 
reached its middle course coming from the west, the position oE 
the whole river is now fairly laid down. 

TRAVEt-S IN Aprica.— Captain van C,i\ca attempt to reach 
the Welle, according to /.^ Afamumenl G^^grapkiqiu, has unfor- 
tunately been un^ucces»lul. When he arrived on the upper lliin- 
biri, he unespecirdly found the country uninhabited and poor. Ai 
he wu not prepared for this, and had no provisions to last him for 
a jountey through unknown territory, he had to return. He wiHj 
probably resume his enterprise. According to the Pivcccdings 
the Creographical Society of Beriin, Dr. H- Meyer has succeeded ta 
reaching the summit of Ihe Kilima Njaro, while all fonncr travellers 
failed in their atiempts. The iummit b occupied by a crater. It 
\% covered with snow, which sends forih a glacier that extends to 
a comparatively tow level. The Gennana are making v^orOuS 
ailcm|ii» lo pcneiraic into Ihe exlensjrc unknown arcii of West 
Africit. Two etjKditions are being organized in Kamerun to ex- 
plore the interior, which forms the watershed between the Kongo 
and Bcnue systcm.s. Licuiciiani!i Kund and Tappcnbeck, who 
made important discoveries in Ihe southern Kongo basin, will 
push eastward, while Dr. Zindgraff will it>- to penetrate into the 
interior in a notth-^AMerly direction. So fat. the hostility and 
jealousy of those tribes who command the trade between the 
interior and the coast have prevented all experlitions from enic 
the unknown country. 

GKE.ENt.AND. — The Danish expedition to Ihe coast of northern 
GrecnIaniL ^ai-s Nature, has ju^t returned to Copenhagen. It has 
been abnent since the spring of t836. and was direcled by Mr. C. 
Ryder. During the two summers it was enabled to proceed fron^l 
latitude 72** to latitude 744*. It investigated the Ujtemivik glacier 
during Ihe winter. Many meteorological, magnetic, and aslronom't- 
cal olMcrvatioDs were made, many anthropological measuremenis 
were taken, and botanical and loiilogical collections have been 
brought back. The investigations of the western coast of Green- 
land are not likely to be continued for the present. It is !■> be re- 
gretted if Ihe latter statement should be true. The Danish expe- 
ditions to Greenland have resulted in so numerous and valuable 
conlribution.s to our knowledge of this immense island that their 
continuation seems very desrablc. The exploration ol Melville 
Bay is of the greatest imimrtance. as here manytjuestions regard- 
ing the charactcrof the ice of Davis Slrait must be solved, and as its 
topography b utterly unknown : but so far the Danes hnx'c not 
extended thdr researches beyond their tno&t northern sclilemcnC, 
Tassiussak, which lies at the southern extremity of Melville Bay. 

British Coluudia. — Dr, George M. Dawson, chief of 
party sent by the Canadian Government to explore the country' ad 
jaccnt to Ihe Alaska lM>undary, has returned to Viciorii. Two of" 
his party, Messrs. Ogilvie and McConnell, will winter in ihcdiMrici. 
nuking ait ronom leal observations, which will give data for ihe es- 
tablishment of the Inlemational boundar\'. The expedition to far 
has secured a great deal of geological, geographical, and general 
information of the country. The point from which the doctor 
turned back was at the junction of the Lcivis and PcUy Rivers. El 
is one thousand miles north of \'ictoria. There the flora wa-i found 
to differ hut little from that on the banks uf the Fmscr. A grcii 
<lenl of open, grassy country exists along the sire.ims tributar}' to 
the Yukon. No areas of tundra or froien swamps, such as are to 
be met wilh in the interior of Alaska, were dbcovcrcdby the expedi- 
tion. The doctor's conclusion is that the whole country from Cas- 
■ian to the vicinity of Kofly Mile Creek, on the Yukon River, yields 
more or leu gold in placer deposits. This would constitute a gohl- 
bcaring region fully five hundred miles in length by an indelinite 
width, and which so far, in comparison to the area, has been very 
little prospected. 
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Fsy<M&legie im Umrfum aitf Grundiage tier Erfakmng. Von 
Df. HARAi.n IMffdino. Tr. from ihc D»nUh by F. Bes- 
DtXFiN. Leipiig. 

Ettai 4f Psy£h»li!gie GtntraU. Par CHARLES RtCIIET. Paris, 
Bibliaih«tuc Ac Pliilosophte ConiemiKMuinc, 

Kew |)hilusu|)hical reforinations hav-c a mt>re insltuciivc history' 
than th.it which introduced ex peri menial meihods And scicntiiic 
conception^ into the study of mctiial phcnocncai. The cleft be- 
tween (he Kiudeiii of matter and the student of mind had no ex- 
Ul«nc« in (he h;irrnonious mental culture o( Greek philosophers. 
The nature that is the common storehouse of ihc /A^-ncist, ibc 
/Al-wWoKist, and the /A/tAilan. was also the miii« from which the 
phUosopher drew hix lare. The gre;ii modern revival thai sepa- 
rates the sciences, and forces a medical congress to siqiarate into 
nineteen sections to insure that he who reads will be umlersiood. 
has left the philosopher in (he high altitudes of the mountain* top. 
while the busy scientists throng down into the mine. Not until ouc 
day has (he philosopher taken much interest in the carloads of rich 
ore du}; out bj* ihv miners, and come to sirriously consider the 
announcement that lhi» patient diggmg bad discoveicd niany rich 
veinsof (bought suggesting those unifying general irat ion h for which 
he was searcliing in the clouds. The good elTecis of ihis cbanjje 
of method .ind rc-arran^inK of interest a« easily discerned. The 
'know tby^iclf has liecci inierprcted a.'i includin); (he wlio'c man. 
body .ind mind. |)a»i and pRwent. as inodilieil liy all kinds of 
natural and artificial agencies. Hut the mast diMinctly new ron- 
tribulion that ihis revival of nature-philosophy has brought about 
is the origination ol a scientific psycholoj^. borrowing its methods 
as well as many of its lactx and concepiioni from other sciences. — 
and so re- uniting what should belong together, — while nuutUatninij 
its dislhict character by ibe use to which it puts this material, and 
tbe point of view from which ii regartis it. 

The two volumes before us arc both typical results of the new 
psychology. The one comes from the professor of philosophy in the 
University of Copenhagen; theoiher, from a profeision.il physiolo- 
gist ol Fans.' Tfuir purpose is to set forth in itiain language the 
conclusions which experimental research and obscnation have al- 
lowed Kt^ to draw ivgarding the nature and function of psychical 
phenomena, and to delineate the genera) conceptions to which 
these facts give warrant. As text-books, both will be eminently 
useful, and an English version of either would be a welcome con- 
tribution to our literature. The point at which the works divide 
is that the one is written npccially for those in whose mind» the 
philosophlc.il interest is upjtermosi. while the other appeals more 
directly li> the physivlogisl. 

I'rofessor Molding, while seeing in objective research the central 
method of psychology, fully recogniies in self-consciousne<^ a most 
important supplementary means of study. Not only th.it we can 
only make our own what we assimilate to our p<ist selves. — the 
deposit of a host of conscious acts. — but atsu that (he higher men- 
tal processes art amenable (o no o(her mode of study. On (he other 
hand, he recognim in cutiadouxncss asoinenhai auliurdinnte con- 
comitant of certain psychical acts, and regards with e(|ual interest 
such acts as have not this accessory : moreover, he holds (ha( (he 
tattcT can alone determine what is the ' naturally ' correct mode of 
viewing the (onner. The author thus sees growing around the 
central 'natural' view of man sevrmi psychologies, — a physio- 
logical psychology, a psychophysics, a comparative psychology, a 
sociological psychology. He docs not attempt a strict dclinition of 
his science, and i« mon; anxious that it should receive tlie benefit 
of a number of lights reflected from several <)uartcrs than that il 
should stand out as a distinct, self-made, smoothly finishc<l speci- 
men. 

"The experimental basis* on which this psychology rests, in- 
cludes quite as much such cvcry-day facts as arc made inierriiting 
by the tact of a humane ottskerver, as rows of formidable tables 
fresh from the laboratory. The criticism passed upon Wundl's 
' Physiological Psychology,' that It is amply a physiology with a 
pttychologyaitached. would not be .ippllcable here, rrufessor Hofl- 
dtng makes the physiology distinctly subordinate to the psychology, 

' U. RIcbat II ilM odSlor ol (hr Km* StUtdiJif"- 



while ooasuptly utiliiing the facts that physiotogists hare dis- 
covered. For the non-tcchniciil student this is perhaps the Itetter 
plan: it retains for psycholo^ that general broadening interest 
which its pursuit as a technical specialty may for a lime weaken. 
The plan of \\\v work is somewhat different from those of our text- 
books of psychology, aitd is an improvement upon them. After 
defining his point of view, he considers the relations b<t«-e*n body 
and mind as well from the jihyniological .n the philosopliicJil 
point ol view, and p.isscs to thr study of the conscious and the un- 
conscious, treating the phenomena of tnUinct, unconscious cere- 
bration, etc. Here, as cUcwhcrc, his acceptaiKe of the crolution- 
ar>' tbeary. .ind his UM of the analogy bettveen the growth ot the 
Individual and that of the race, give life to his pages. He next .Ac- 
cepts the tnlold division of the inicltcct, the feelings, and the will, 
though accenting the fact that c.ich depends Upon the other, and the 
developnumt of all three fullow ihc same path. His chapters upon 
the mutual relations of intellect, emotions, and will, arc full of sound 
cdiKatlonal ntaterial. He devotes an unusual s)>ace to the emo- 
tions, while rather ittghting the will. To t.ingle out .iny points for 
upcci.il treatment would harxlly be sciviccablc : the important as- 
pect of (be volume is its modern appreciation of (he iniima(e con- 
nection be(ween fact and theory. Ur. HofTding has made a dis- 
tinct .idvance in the problem of adoptirtg new psychological results 
into the body of accepted truth, which serves (u educate the neat 
generation. 

The main purpose of M. Richei's worlc is to giv« a useful sum- 
mary of those general propoailions regarding ihc functions of the 
nervous systriii that have a direct |>ftych(dofrical bearing. In ihb 
he has succeeded very well, and hit success makes us realiie the 
progress made in recent years. It is a book of this nature that im- 
presses one with the rapiihty with which mental science is taking 
on that long-ilcKired scientific aspect. It ts no longer meaningless 
to speak of psychological laws. 

What M. Richct means by 'general psychology' can be best 
gathered from the litl« of his chapter*. These treat of trhtabaliiy. 
the nervous system, reflex action, instinct, consciousness, sensalioOi 
nicmoiy. idc.ition, will. Under each heading the treatment is gerv- 
eral. staling in brief the conclusions accepted by modem psy- 
chology. Within two hundred pages one has ber^e a con^'cnicnt 
handbook of the ma'in principles on which an elementary coarse in 
psychology should be baseil. 

There is one point in the volume which M, Richct has singled 
out for separate trcatincni elsewhere, and which should be noticed 
here. Between an ordinary retlex action and a conscious act, the 
author introduces a 'psyv^hic rellex.' and by this br mi-.-ms all lhos« 
involuntary acts which have become so by iittcrposition o( con- 
scious, inferential elements. The clog ihai trembles when his 
master shakes a stick at hiin ; the man who feels n;iu.sea while 
reading of a disaster; the vertigo cxpenenced when looking down 
from a height ; many kinds of laughter, as of tears, fear. pain, and 
pleasure, — are likewise psychic reflexes. These actions all take 
place mvoluntarily, but they would not ha|>pcn if a psychic dement 
did not intervene. I>isgust would not occur if the lale were writ- 
ten in an unknown tongue. A ps)'chic reflex is a response to a 
peripheral irrilalion insignificant in itself, but so transformed by 
an act of the mind a.s to put in operation the rcRcx centres (A the 
spinal cord. This distinction is a convenient one. and the lerin will 
doubtless be adopted. 

Ancient N^kuatt Poetry. By Daniki. G. Dristus. PhiladeU 
phia. The Author. S". 

Thk recent volume of the author's v.-ilu.ibie Library of Aboriginal 
American Literature, the seventh of this series, contains a num- 
ber of ancient Mexican poems with translation, notes, a brief 
vocabulary, and an introduction. The poems are from a mantt- 
sctript volume In the library of the University of Mesieo. entitled 
' Cantares dc los Mcxicanos y otros opusculos,' and printed from a 
copy made by Abbf Dr.useur de Bourbourg. It is unfortunate that 
the author has not been able to h.ive the (ext.i collated wlih the 
original, but his eflorts in this direction were unsuccessful : there- 
fore it b probable that some corrections wdl have lo be made in 
the texts. But scientists will nevertheless be thankful to Dr. 
Bi^ton for the publication of the interesting collection of poemt 
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which are here for the Rrxt time made accesofblelothe student, uid 
il U 10 be hojfcd thai all ihal is cxiani of ancient Nahuul literature 
will be printed ere long. 

The texts are preceded by a brief introduction, in which the 
cbaiactcr v\ Mexican poctr>- is fliscusied. The importance of 
poetry, iitusic. nnd dance among the Mexicans is set forth, and 
their raelhod of deliiTring the songa is d<!&cribed. Of junicular 
interest arc the remarks o( the author on prosody: and these are 
the more weij^hiy, a« he lias studied this subject ainong many North 
Annetican tribes. 1 1 is very difhcult to decide whtther accent or 
quaniitr is the ruling clement of poetry, and the author <loes not 
8tlempi to decide which ii mure itnpurtiini. It »eem:t tii m that 
this qiiexiion can only lie salved by studyinj; music anil puelry 
jointly. 

Dr. nrinion finih anoihcT wldc-sprcail peculiarity of Indian poetry 
occurring in Mexican poetry. Il is the inordinate lengihenmg nf 
vowels and r-jduiiliciling nf syUabtes lor the purpose of emphvtiK 
or of niclic. and the insertion of meaningless interjections for .the 
same purpose. It is an interesting question whether the accent in 
Mexican poetry is always on the vowel, or whether certain combi- 
nations of consonants can form a sytlable, as is the case in some 
Aniciican Ianj;uagc3, The instiumcntal nccom|>animcnt of the 
songs is dcBcribcd, and the connection of the rhythm of the drums 
with the prosody is emphasized. In the present coUcctiun, as well 
as in those of other nations, we hnd » (leculiar imctical langu^c 
which makes their trai»Ulion very dillicuh. Dr. lirinton describrs 
this poetic dialect a« abounding in metaphors. Biril^. flowi^rs, pre- 
cious stones, .kiid brilliant objects are C(iiiM,i:iily iniro<Iut;cd ina I'lg- 
(irative sense, olten to the point of obscuring the meaning of the 
sentence. The gramnulical Mructurc is mofic complicated and 
elaborate than in ordin.ir>' prose wriiing, and rare words occur fre- 
quently. The rtietoncal liifurc Itnown as aposio]>esis. when a sen- 
tence is left unfinished and in an interjectronal condition, in conse- 
quence of some emotion of mind, is not rare, and adds to the 
obscurity of the wording. The last peculiarity is characteristic of 
the popular songs of all nations, while the occurrence of rarewnrtls 
may be due to the fact that many of them arc sacred sangs. The 
richness of metaphor, and the complicated granim;itical structure. 
are also wide-spread qtialitiec of poetry. 

Dr. Brinlon considers some of the songs as belonging to a time 
anterior to the Conquest, and gives in the brief noies which accom- 
pany each of the twenty-seven songs his reasons for lhi« opinion. 
Undoubtedly most of them belong to the time of about 1500, 
Others arc evidently ancient songs, composed before the ^|>.'minrds 
inltiienced the native customs and idea.i. and this m.akcs the present 
collection the more interesting. It is welcome material lor the 
student of the Mexican aborigines. 

Gualemala. tie Land of tkf Quttial. Hy Wi li.Iam T. Brigham. 
New York, Scnbner. 8". 

Thc author terms his book very properly 'a sketch.' tt is the 
lale ol his journeys in Guatemala, adorned with some remarks on 
the gcografihy and history of (he counlr>'. The author docs not 
claim to give any new information, but it is pleasant to follow him 
on his ride through a semi-civiliied country. The t>ook is profusely 
tllustraicd, and the illustrations have the merit of being new. char- 
acteristic, and trustworthy, most of them being reproductions of 
photographs. The scieniiAc contents are selected somewhat at 
random, but will serve the purpose which the author h.is principally 
in«ew, — " lo awaken among Americans greater interest in the 
much-neglccied regions between the Kirpublic o( Mexico .ind the 
isthmus of Uarien." There arc several maps in the volume, but 
they arc of no great value. The map of Guaiemal,i. which is 
claimed to have been compiled from rtirious sources, is only a very 
rough sketch of thai country. Ky far the greatest portion of the 
book is taken up by the authors journeys ; and tlus is the most 
interesting pan. as it gives a fair idea of Central Anieiican life, and 
vahiaUe hints to future imvelleTS, It is followed by a chapter on 
the ancient inhabitants of Gualemala, a brief historv' of the Repub- 
lic, and a sketch of its volcanoes and produce. In an appendix, 
which the author compares to the attic-room of a thrifty hou-wwlfe. 
information about a variety of subjects and a partial bibliography 
of Central America arc given. 



Tkf PriitfipUt 0/ Ehemtitm. By AUSXASDER MelVILLF. Beh-. 
5th cd.. revised and enlarged. Washington. John C. Parker. 
12*. 

Vkrv many intelligent readers of the great orators, ancient artd 
modem, must have experienced a feeling of keen regret that thej- 
themseK-es were unable e*'en lo approximate the direaness, force, 
aitd fluency of those masters of the art of expression. It would 
almost seem that the power 10 rouse multitudes In action, to stir 
theclee|)es,t and most masterful emotions, to control and direct 
action, by the use of language, is so dangerous a one that it has 
been granted to hot few. A« \ matter of fad. however. orator>- 
or ela(|uence is nothing more than highly devekiped and cultivated 
power of expression, li implies ihc |X)SKSsion of somcihiiig to 
express. The full head and the sympathetic heart arc esseniialt. 

Kut without aiming at the ambitious he^ht of eloquence, there is 
a power of forceful and adequate expression by the use of language 
that belongs to us as human beings, but which is almost wholly 
o\'erlooked in the training of the young. Not only is this imdesir- 
able in itMlf. but the conditions of our modem life render it more 
so. In politics, in religion, in practical life, and in social activity, 
men are cnde.ivoring to communicate their own thoughts and con- 
victions to others; and ver^' many are the cinb.-irr»\;iments that 
result from the lack of ability to properly express these thoughts 
and convictions. There is, thetefoie. a practical at well as a kcnti- 
mental re.ison why our natural gift of cxprestiurt shfiuld be culti- 
vated. 

All of ihts Is very familiar to Mr. Bell. and. in addiluiru he has 
given so much lime and study to the working-out of the practical 
applications of the thing, that he b to-day easily out first authority 
on the subject. In this last edition, the fifth, of his 'Principles of 
Elocution.' lie has given us the ripest fruits of his thoughts and 
study. 

Mr. Bell deprecates in his tntraducilon the neglect of elocution, 
and ascribes it to two causes. — (irsi, it is neglected because it is 
niiiiuriderstood and titcreiure undervalued ; and. second, il w mi!i~ 
utKlerstood Imtmusc it Has been confounded with recitation, and 
otherwise misrepresented by many writers on the subject. Mr. 
Ucll defines (p. 6) elocution as " the cfTeciivc expression of thought 
and sentiment by speech, intonation, and gesture." Inasmuch as 
it involves the exercise of language, elocution must embrace the 
physiolf^y of :»pccch. It must study care lully the instiunicnt of 
sjKech. so that the elocutioniil may have all its part^ under his 
complete control. The author therefore takes the pupil back to 
resptralion as the first step toward making him an expressive and 
agreejible sjieaker. Siiggcbtions in respiration lead naturally to 
the [iiinciples of vorali/;iiion. and these to those uf vowel loTina> 
tion. Krom this point on. the book is made op largely of practical 
exercises on ifie successive steps In the elocutionary process. These 
exercises and illustiations arc a peculiarly valuable feature of the 
book ; for the)- are nut roughly thrown together, but carefully 
arranged on scieniilic principles. 

We know of no higher praise of Mr. BeH's book than to say that 
it IS pre-eminently fitted to be reeognired in our high schools and 
colleges as the authoritative exponent of that branch uf training 
which has too long been left out of their curriculum. 

Bau Mftii Verritktmgen dts Gthims. Von Dr. JOSEP VICTOR 
DoHuN. Heidelberg. 

Uebtrikkdicke Zutammtnsltllwts der AttgenAew^irtsfi- fie. 
By Dr. E. LaSDOLT. Tr. by Dr. H. Magkl'S. Breslau- 

TiiF^iKcontifbutions tothcanaiomyand physiologj-ofthcncTTous 
system are evidences of the time and attention nou devoted by the 
Germans to the preparation of aids to instruction whereby the 
student can readily obtain correct notions of his subject. Especially 
in the ner\-ous system, where recent research from a variety of 
sources has so essentially altered the accepted views, is such an 
elementary reconstruction of the nuhjcci neccssar)'. Dr. Rohon's 
pamphlet contains a lecture delii-cred liefore the Anthropological 
Society of Munich, setting forih in clear language the main outlines 
of current notions of the structure and functtoiis of the brain. The 
main interest in the pamphlet nill centre in the colored chart, 
which illustrates with great clearness the points relerred to in the 
text. 
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Dr. M.-ignus presents a than for the use of physicians and in- 
structors, showing the main points with regard lo ihe motion of the 
qpcs that oncnught to rclain. The main lawsof motion o( Dondcr*, 
Hclmholu. Lining, elc„ arc given: then a cut illustrating the origin 
of the motor nerves ol the eye. This is followed by a table giving 
the origin, course, infifrtion, axis ol rotation, etc., for each muscle 
of the eye. The second pan of the char^ explains very clearly Ok 
effect of paralysis of axh of (h« muscles : hem- such p^iralysis 
limiu motion of tli« eye ; whal position the eye aftsumesi whether 
double images arise, and hour they are placed; and so on. The 
chart shows careful preparation, and will doubtless he widely 
used. 

Tht Journal of Morphology, lid. by C. U. WiirjMAN. with the 
co-operation of Euwaku Pheli-s Alijs. Jun. Vol. I.. No. i. 
Sept.. 1887. Botlon. Cinn & Co. V. 

The new zoological periodical, the first number of which has 
beer so long expected, has at last made its apix-.ir.ince in the sha|}e 
of a thick and handsome volume of more than two hundred pages. 
issued from the wdUknown press of Messr.t. Ginn & Co. of Boston. 
It has been delayed almoiii iinp.irdonably long, anti yet its make- 
up and the character of its contents compel us to forget the delay, 
and confess that it was well worth waiting for. The plates alone 
would make the journal unique among American periodicals de- 
voted to thcMbjcct : for they arc mostly from the hands of Wer- 
ner and Winter, the Frankfort ((icrmany) lithographers, whose 
names alone are ample guaranty of excellence. In brief, the jour- 
nal appears to us admirable in almost e^'Cty jiarticular. The paper 
bgood: the press-work is well done: the minor details of arrange- 
ment of footnotes, titles, headings, etc., give evidence of care and 
forethought. 

In iliis periodical we have a substantial token of the progress of 
two distinct undertakings of which all American scientists ought to 
tx proud. The first is that of Dr. Whitman, the editor. who»e hope 
and struggle for niany monthi have licrcn to set going in the right 
way a loblogical periodical tli;it shall worihily represent American 
morphologisls before the world, and be a suitable outlet for our 
strong and increasing xodlogical liieraturc. I^rrssor Whitman 
has certainly succeedetl in making a good start. 

A worrl is due also to the pubhshcrs, .Messrs. Ginn 5: Co., for 
their courage in undertaking such a periodical, which can never be 
expected 10 be a financial success, as ihc dein.'ind must .ilw.iyK lie 
extremely limited, The dilTtcully of cst.-iWishing such a journal 
will be the belter undcnlood when we consider that the proceed- 
ings of societies, supported by large endowments, meet wiih practi- 
cally no s.ile.but are djstnbuted throughout the world tiycxrhiinge, 
and furnish a very csccllcnl means for the placing on record of such 
papers as arc given in this maga/in c. 

The other undertaking is that of Edward Phelps Allis. Jun.. of 
Milwaukee, with whose co-operation the journal is edited by Dr. 
Whitman. Mr. Allis first formed, and then put into active opera- 
tion, the idea of a private biological laboratory of research. For 
this he wa.4 fortunate to secure iJr. Whitman a« director, an<l to it 
ifae name of the • Lake tjiboratoT>- ' has been given. Besides the 
director. Mr. AUis has added to his laboratory Dr. William Patten 
U assistant, and it is understood that .Mr. .^Ilis is himnelf at work 
npon imiwrianl investigations. 



NOTES AND NEWS. 
rlH September a school of Oriental languages wa5 opened at 
Hn, the object o( which is to give merchants and civil ufTiccrsan 
opportunity to learn the languages of Asia and Africa. The staff 
of the school consists of two tc.ichers of the Arabian language, 
while Persian, Chinese. Suahcli. ami Hcrero have one teacher each. 
The>e have studieil the languages thry teach in the country where 
it is spoken, and they are asstsled by nati<rcs. This school will un- 
doubtedly prove of great value lo Ihc commerce of Germany with 
the countries of Asia and Africa. The merchant or consular ofhcial 
who understands and speaks Ihe language of the country in which 
he hves arid woiks will have a great advantage over compctitorii 
who have to make use of the service of interpreters, Funncrly 
Btndents had the opportunity of studying Oriental languages at 
Gennan universities, but there they were taught from an caclusivcly 



scientific point of view: and it is well known that a language 
learned in this way, though its grammar niay be well mastered, is 
of no practical value to the student, particularly where the differ- 
ence between the written and spoken languages is great, and where 
Ihe di.ilects .ire numerous. In Ihe new school the languages are 
taught .IS Uvmg languages, and ihb gives the instittite its principal 
iraponance. 

— The semi-annual fcssion of the National Academy of Sciences 
H-il1 be held at Columbia College. Nov. 8, at noon, and continue for 
three or four days. 

^The(|uesiion of leaching physiology and hygiene to clemen- 
I-iry d,T«*>s in ihe public schools is one that is far from a success- 
ful solution. With a criminal rashness, legislatures ha«-e been 
inducc<l to prescribe alcoliol- teaching as a requirement, and the 
result has been to create noxiou.f lemperance-tr.icts with a smatter- 
ing of physiolog)- attached, instead of scientific texl-books. A very 
great improvement in this direction is a recenity issued primer of 
health lessons by Dr. Jerome Walker. Around ihc main facts of 
physiology, the author has woven an attractive text, fully and well 
illustrated, aitd has given the subject that kind ol interest which 
healthy children appreciate. He has very much reduced the space 
usually allotted to alcohol and tiarcotits, but it may be questioned 
whether the rcchiclion is suflicient. A fe^v very objectionable 
pass^iges (considering the age of the children In whom the hook 
is addressed) still remain. On the whole. Dr. Walker has set an 
example in the rlghitlireciion. and the instruction to teachers is not 
the least valuable chapter in the book. 

^One of the subjects discussed at the annual meeting of the 
French Aasociatioti for the Advancement of Science, which h.\s just 
been held at Toulouse, was ihe project for m.iking a maritime canal 
between Bordeaux .ind Narbonne. The different phases of this 
project, which was first mooted twenty years ago, were passed in 
review by M. Wickcnthcimer, deputy for one of the departments 
through which the canal will pass. The latest projeci was pre- 
pared thU summer by a company which has been formed (or the 
purpose of making the ptcliminar>- suney: and accoriling to this 
scheme, the canal, which would be about three hundred and thirty 
miles in length from sea to sea, would start from the western s>de 
of Bordeaux, and follow the left bank of the Garonne for a dia- 
lance of Hfty miles, crossing that river at Casiel-Sarrasin \Yf*poMl- 
^nMd/ (or aqueduct), and follow the right bank of the river as far as 
Toulouse, where .i hirgc port would be created. From Toulouse 
to Ihe Mediterranean seaboard :il Narhoiine. the- maritime uiul 
would be quite indr]>en<Lenl of the railway frani Konleaux loCetie; 
but ii would twice cross the Canal du Midi. The curves of the 
canal would he of the same radius as those in the Suez Canal : that 
is lo i^y. not less than <).ooo feet, and there would Ive 3S locks, the 
fall of which would range from 20 feel to 30 Icet. The depth would 
be about 24 feet, but if the minister of marine should determine to 
make use uf it lor the first -cI.tss ironclads of the French navy, con* 
trar;' to what was originally determined, the company will be pre- 
pared to make it three feci deeper. It is eslimnlcd that the mean 
speed of vessels passing through the canal will be seven miles an 
hour, and they would be drawn by locomotives running along a 
line of rails placed on the banks, a force of from 1,000 to i,20O 
horse-power being required to produce this rate of .tpceil. The 
canal is lo he lighted by electricitj-, the electric light being gener- 
ated upon the engines used for the traction of the vessels. The 
total cost is estim.itcd at j£i 30.000.000, or less than half of the esti- 
m.iie originally prep.ircd. The distance saved for vessels coming 
from the western ports of France into the Mediterranean would be 
6S0 miles. 

— It is noted in \\\t Journal af t/if Stvi/f v of jlr ft, Loition. that 
while the consumption of Ihe other dietetic articles used lor tiever- 
agcA — lea, coffee, and chiceory — shows decline last year, cocoa 
is marked by a cunsiderable increase. This is remarkable. lirtce 
for about fnur ye;ir<. from iS7> m 1S79, it remained pretty staiton- 
ary at about 10.000,000 pounds, but after tSSo it began to make 
steady progress, advancing from 10.500,000 pounds in that year to 
over ij.000,000 pounds last year. Of poxvdered cocoa and choco- 
late England received 1.331,000 pounds, chie}]yfrom Holland. She 



November 4, 1887.] 



SCIENCE. 



225 



also imported 3.311 hiinilredwdi;ht of husks andshdlsoflhccocoa- 
besin, which are also used up for cheap cocoa. There are about 
ten chocolate and cocoa manufacturcn in Hollani], whw« yearly 
requirement of cocoa-beans mair be e^imalctl at 3,000 Ions, in 
round numbers, principally of Guayaquil, Caracas, and Domingo 
kinds. They [noiily manufacture cocoa preparations, known by 
the name of solutilc cocoa, cocoaiinc and cocoa-powder; vit^ the 
roasted and powdered cocoa-beant deprived of mo&i of their natural 
fat, or Ihc cocoa-butter, which is used as a valuable ingredient by 
manufacturers of chocolate and cocoa sweetmeats, and also (or 
pharmaceutical prei>aiutioni;. In ihe early part of last month no 
less than twenty-live ions of this t^oeoa-butter was soid in Holland. 
;ind fifty tons in London. The oldest of the Dutch cocoa-works 
was founded on a small scale more than a century ago. and most 
of the other works have existed from forty to sixty years ; but all 
at them remained insignilicnnt uniil the bclotc- mentioned |>owdcred 
preparations found their way lo foreign counlries, especially Eng- 
l.\nf] and Germany, where certain Dutch brands of powdered cocoa 
have been vcrj* well received and eajo>' a large sale. There arc 
people who suppose that the superiority of the Uulch cocoa-poM'dcr 
is to be attributed to a peculiar mode of manufacture, different from 
chc methods followed in other cuuntric». The idea to extract the 
fat from the roasted cocoa-beans, and to sell the powder, is said to 
have ori]^nated in Ihe brain of a Dutch chocolate-maker about 
■ 830. It i.i now i^cDciall) practiced in France and England. The 
average consumption in the United Kingdom list year, per head of 
the popuLiiion, was. of cocoa. 041 pounds ; coffee. o.8Cj ; ie,a. 4.87. 
Tea. brinjjs into the revenue ^.joo; coHcc, only /aoo.ooo; and 
coffee mixiuruand chlccory, jCs.!73- The latter seem to be de- 
clining. 

LETTERS TO THE EDITOR. 

ttt»m<u tf^iStWK<i/ir ^finf primftlf »» rt<rr4 hrtt/ prtlimimiry atliftt »/ 
litlr invtitiialitmi. Vartmly etpin tftkt namtrr <ttualnimt kU irmmmwiia/itm 
tmilJ t* /-'miiKrd /rtt t* ii*j srmtprmdimt tm rrqutit. 

Tlurdilf will t* )^itJ Ir fvUiii -••jr t/tirr-iri itatf^tml wtlJk Hr (km*»tttr */ 

Carrtipjitdtnlt »Tt rtqtiitltA la if aiirltfai fttitlt. TIkr wriltr't maMi U 
t» aitt»ft rrfmlttit m ftot/t/f'i /•''ti'- 

Recent Uethods in the Study of Bryozoa. 

In Seizure for Oct. 7, Prof. Joseph F. JaineK refers to certain 
new methods in the study of Bryeaea, and doubts iheir efficacy in 
classification; he also refers to a forthcoming publication which 
shall make this clear. Pending the publication of this paper by 
my esteemed friend, I cannot help expressing my decided approval 
of the methods he calls in question. Theoretically, development 
has proceeded in two lines. — one internal, lo accommodate itself 
to the needs of internal funciiion; .ind one external, to accommo- 
date iisclf lo environment, to the M-orid with which the being 
comes in conuct. Variations of function arc far less frequent 
than those of environment : hence internal structure may still be 
very similar when external features have already extensively varied. 
Hence internal structure usually furnishes the reliable characlcns. 
which distin^ish genera and higher groups : external features arc 
used (or vpecilk deCeriiitnalion. 

Very few who have praclically attempted the claiuification of 
paleozoic Ifryaita into genera as detined according to ihc old 
method have failed to see that such genera contained hcIcroKeueous 
assemblages of forms, often ntn into each other, and cuniainctl no 
distinct positive ch.iracters which were uwful when great numbers 
of B»'j'i»*i»j were to be classified. The new method has fumbbed 
solidity to this structure. The species fall into easily recognized 
groups. -IS distinct .islhoseof other org;iiiism« on the .same scale of 
development ; all this simply because of the .ihandcnmc-nt of external 
characteristics in the distinguishing of genera, for those o( an inter- 
nal nature, made easily accessible by the slide and the microscope. 

In this dep.irtment of study. Prof. H. A. Nicholson took the tirst 
decided aland, and is itill contributing at »l)Ort internals valuable 
papers on this iiilcrrsling group of fossils; hut I heltevie that to 
one of our fclIow-counirymcTi. Mr. K, O. Ulrich. belongs the credit 
of the perfection of this system. His work, which expresses his 
matured views on (his subject, is now irt the press, forming a part 
of Vol. Vlll. of the lorihcomtng ' Illinois Kepon.' By hit kindness 



I have been permitted 10 see plates, and furnished with private 
cxlnictjt from the some, and I (eel free lo say that it will be u mon- 
umental work in history of the study of Bryozoa. 

The practical test of the theory of development, which holds 
good everywhere else in animated nature, b aUo satisfactory here. 
Iivstead of artificial we hare natural ctassiAcAlion. and that also of 
a nwre definite ami practical form. It remains to be sevn whether 
microscopic sections arc sulhcicnt to determine the species. A 
circumstance peculiar to Bryozoa makes this in almost all cases 
possible. The form. site, and arrangement of cells may be readily 
seen in tangential fcciion ; the presence of interstitial cells may 
also be thus discovered ; whereas ihc little elevations or low spines 
around the apertures of some cells may be seen in ihe sections as 
spiniform tubuli. Elevated patches of cells may usu.illy be recog- 
nised by the local increased &iic of cells in the sections, and macu- 
le will be shown by judicious longitudinal sections. 

It ren\ains to be s««n what characters nf specific importance can- 
not be shown in microscopic sections. One of these is the siic of 
the sfKcimen ; another, its method of branching ; a third, its gen- 
eral contour. These may all be expressed by a simple drawing, 
taking no cognizance of individual cells. Besides the details above 
referred to. microscopic slides will of coursefumlsh numerous other* 
referring to internal structure alone. The fact, hou'ever, is. ihat not 
only do microscopic slides reveal the characteristic features of the 
surface, but they often reveal them in a much better way thnn the 
specimens at hand ; for these may be abraded, perhaps ever so Ut- 
ile, but just enough to nib away the hltlc spines, or lo remove the 
walls of interstitial cells, and. by thus exposing the diaphragms of 
the same, lead lo the conclusion that they do not cxisl. Any one 
who has e*'cr looked over a quart-measure o( specimens without 
finding one suitable for description will know what this means. 

As regards the publtc.ition of Mr. Foord. ' Contributions to the 
Micro-L^Iconlology of the Cambro-Siluri.in Rocks of Canada,' it is 
an excellent exemplification of the methodi (forthis is what Pro- 
lessor James criticises) of the advanced school of student* of the 
Bryezoa.MA is a practical recognition of the tncrils of a work done 
by an American palcontolugisL All of the species figured are ac- 
companied by magnified sections of the same, and all except 
MontHttUpvra Wttloni have alio figures of the specimen's natural 
size: and perhaps the shape of that species. " Zoarium irregularly 
hemispherical." would not be difficult to grasp by the working 
paleontologi.st. The fact that Prof, H. A. Nicholson, immediately 
after the separation of Mr. Foord from the Geological Survey of 
Canada, was pleased to pubhsh papers conjointly with that gentle- 
man, stTSK^ to show what that eminent authority's opinion as to 
the (herits of Mr. Foord's specific work was. 

These remarks I hope represent fairly the claims of the new 
school .u to the advanta^jes of liieir methods of study. One ob- 
servation alone nrmains to be made. 1 suppo^ that Professor 
James was not in earnest when he objected to the new method on 
account of the difficulty of nuking slides, no more than the physi- 
cist who should object lo the advance made in his science simply on 
account of some of the refined mechanisms now usc<l in his depart- 
ment, no more than the siudctit o( Etitomostraeii who should ob- 
ject lo the classification reached in his science from the dilhculty in 
finding a specimen which is willing to he i|uici enough to let iiscK 
be accurately drawn. He simply expresses the diUkuIty he tinds in 
leaving his old methods of study and adapting himself lo new ones, 
and this accidentally escaped into print, not in the form in which he 
would be willing to have it remain at second thought. But the 
truth IS, that microscopic slides are not difficult to make. Messrs; 
W, V. and John Barnes of Rockford, III, manufiictute an instru- 
ment which 1 know from experience to be both cheap and usefuL 
The specimen to be cut is ground whth emery until a plane it 
formed having the same direction as the intended section. Then 
successively finer grades of emery arc used until a fine polish is ob- 
tained, which can be made very fine indeed by using polishing* 
powder sprinkled over a jiiecc of plate gloss. Then the specimen 
ia carefully washed, dried, and gluci.1 vilth Canada balsam to the 
slide which is lo retain the specimen. Then the specimen is ground 
away until only a thin sheet remains fastened in the Canada bal- 
sam, after which it is again sinoothcd, washed, and protected b>' 
a Ihin cover-glass. Forty to sixty slides can be made tit a day. 
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Some of my fint slides I find userul to this diy, and every diy odds 
experience, or a word from some friend wurkinfr in the Mmc field. 
The difficulty of making sections is a myth. 

c«inbrUf*.M*H„0(t, j(. Aug. F. Foerste. 

Search (or Gems snd Precious Stones. 

In reference to thciniercslini^ arlklcof I'rof. I'. L, Slmmondson the 
search for gems and precioii-s siojir.i. read hefore the. Socieiyof Aris 
of England recently. re|irinted in j«wr i-wue of Oct. 14. 4ilow me to 
suggest a fewcorreciionB. i'rofrssorSimrrnind^eMMnAles the yield 
of ihc Braiiliun diamond-mines at ^^800.000 annually, while a little 
later on lie says that the yield has lUvindled 10 24.C00 carats, which 
ai the outside will not j-ield more ih.-in £2 to _^j a carat, and that of 
India, Borneo, and Au»ralia at /j<»,ooo. when ihcsc Uticr litres 
would proh^ly cover the annual prxtduci of Hraxi[ as well as ihM 
■of the other three countries n.i[necl. Australia [produces tio very 
Kttle as 8cvc«ly lo be a factor in the computation. Even before 
the opening of the African mines, in 186;. the cst'tmaicd value of 
the pnxtuci of Kra^il from 1861 la 1867 was only /i.SSS.ooo, or 
si>mething over /300.000 per annum, at a lime when Brazilian 
diamonds commanded a higher price than at present, and now they 
produce much le&s. [lis statement that the opal is uul of fashion 
would have been true sevcml yearb ng'j, hut i» not to-tlay, when 
more of these »ionc» ;wc nold.and al better prices, ilun ever before. 

The c.iral U given as 3.174 grains; whereas, since there are 151.5 
Englifih dianiiind c.irats in an English Troy ounce of 480 grains, an 
English carat would he 3.1683168 Troy grain.s. or. less esacl. 3.t68, 
A diamond Ciirat i* always diudetl into four diamond grains c<jual- 
'ing -793074 of a Troy gTiiin. If 31.103 grams equal an Engliih 
Troy ouincc. a carat would he .105304 of a gram. 

An inicrn.itjunal syndicate composed of London. Tarb. and 
Amsterd,im ji^wellt-r*, wishing to establish a uniform carat, in 1877 
confirmed .305, however, as the true value of a carat, in which case 
wcluive 151.76 carats in an ounce Tniy. 

Tlieic may seem trifling differencet, but yei the\' are rnnugh to 
aTTeci a $10,000 lot of diamonds, wonh $too a carat, to ihe amount 
of $14.83 between the 3.174 carat and the 3.16S carat, and $t().8o 
betwei-n the former and iht S)Tdicale carat. 

It would perliap* have been better (o make the reference lo 
imperial >;idc. which he mentions several limes, timler the h«i4l 
of Ihe jade-<]Uarriesof Burma, .is this (l-'eilmi ) iiiiiierial jade is 
jadrite, not jade, and i« genrrativ only emerald green in spots or 
itieaks. (he mass being a dead white, lending a vividness to the 
grtwn which occasionally almost rivals the emerald, and has the 
hanJness of 7. 

Of Ihc articles of jade shown by the New Zealand Court af ihc 
'colonial exhibition, England. Professor Slmninnds says, ■■ Evidencing 
the .^kill of the Maori* in working ihii hard material, ihc second 
in this respect to the diamond, altboiigh much more fragile." etc. 
This would lead one to infer ihai (he m.iterial possesses great 
hardness, when, in fact, the hardness of jade is only 6.5. less n-en 
than that of rockt crvst.il, and it can be worked with sand, by which 
laborious mrans, undoubtedly, all of the aboriginal ornaments of 
like Maori were made. So far as its fragility is concerned, it is 
the toughest of nil known minerals, and thi» is the rcison why it is 
so diflicijlt lo work. It would require less time to polish twenty 
surfaces of agate, which is harder than jade, than it would to polish 
one of jade on the same whceL KranU, the mineral-<Jeuier of 
Bonn, having a fidy-pound piece of jailc which he wi-vjieil broken 
into small hand s-pecimms, a (rienil kindly offered him Ihe use ol a 
large half-ton trip hammer to break il with. At the tirsl blow the 
hammer was demolished, and the jade was only friicuired by txrtng 
healed and thrown into cold water 

We frequently hear minerals or gems loosely spoken of as 
second orthird in hardness lo the diamond. On the Mohs9cale(>f 
hardness, the diamond is represented by loi the i^apphirc by 9. lopat 
8, and quariit 7 ; but, although thedifferenceon the scale is only 1, 
there is room for several substances between the diamond and the 
sapphire ; and. as we have nu Mich known sulistance m nature, we 
place diamond on 10. In reality, so great is the difference between 
these two substances, ihal, if the liardnc&s of the sapphire b 9, that 
of the diamond would be fully 100. relatively lo the rest of the 
wale. Professor Simmonds also says that coral has the hardnecs 



and bhlliaiKy of agate. Quartz and agate are placed at 7 in the 
Mohs wale, whereas coral h.is only ihe hardness of about 3. the 
'»^measihat of marble rcalciie). and can be scratched by fluorite. 
Il is impossible lo see how this opaque substance can be said to 
'■ shine like a garnet, with the tint of the ruby." 

A worrl. in closing, about llie hardness of agate and rock crystal. 
Mineralogically these arc classed together at 7 ; but in reality the 
crystalline varieties should be 7, and the cryplo-crystalline varieties 
7.3, since they will readily scratch qiiarti:, and quarti will not 
scratch ibein, Gf-UKci; F, Kunz, 
Nc* Yo»k, Oci. ji. 

Living Liehta. 

We h-ive noticed in your journal fSci/nf^. x. No. 3461 a reri«'w 
of the book on phosphorescence called " Living Lights." The 
writiT. it seems, must ha.vc made a vcr>- hasty pcruvd to have 
failed tn see that the statements therein are not conjectural, bui in 
each case arc from individuals we are aoCuslomed to honor as 
credible witnesses. 

The fact of this review being in the columns of a science journal 
is, of course, the only reason for our interest in il. The most chari- 
table construction which we can put on thb surprising exhibition 
of l.ick of knowlwlge is that the reviewer did not notice ihe amy 
of great names which support tiie" statements of the hook, for we 
cannot think that any one would knowingly dispute the words <A 
such men — and naturalists. 

The reviewer starts off by throwing discredit and ridicide on the 
entire world of liiiiilnoiiiy, seemingly denying that attribute lo all 
living t)bjccls. He sajs, ■' Not only da fire-flics fly. glow-worms 
glow, zoophytes Iwinkle inthc sea, but t;ifa-anemoncs,a!cyonarians. 
gorgonias, stat-fishes, canh-worms, crabs, shcll-liih, liK.\rds. frOg^. 
toads, fishe*. birds, monkeys, and men must be added." etc. 

Wc confess to emharrawiment inappro-ichingthetaskof replying 
to such, for one is impressed with the notion that some occult jest 
isinlended; but again we arc rcniinded of ibe character of the 
journal, and a feeling of wrprite folluws at ihe incomprehensible 
lack of knowlcdKc displayed regarding Ihc subject in hand. 

The reviewer coniinues. '■ There is no excuse for conjcclural 
illustrations, and ideal views of |ios«ibl« appearances." Shall we 
mfwrni liim llul twelve of die pUtvs in • I-iving Lights ' are process 
copies litlten triini lately published bulletins of M. Filhol. M, Dubois, 
and from skeidit-s of the deep-water dredged olijecis obtained by Ihc 
gentlemen of the ■Challenger,' 'Travaileiir,' ' Porcupine," ' Majenta,' 
and Others, scvcr.il of whom kindly fumbhcd the author with ad- 
vanced papers for use in his work ? 

Tlius for twelve of ihe illustrations : for the remaining ones, it 
were absurd indeed to defend ihcm. The former, as being matter 
nol yet widely extant, some of it not published outside of society 
bulletins, may well be reg.-irded as unfamiliar. The quotalion which 
the reviewer lakes from the book is treated so as to mislead. The 
author evidently meant to convey that it is difficult to represent the 
phenomenon of luminosity in marine animals, as their integrity is 
injured on exposure to air, though no question is entertained of 
iheir luminosity. A kindly review ol this [Wiriion would rather 
praise the caution exhibited by the author in stating that the 
pictures may possibly not exactly portray the real appearance as il 
exisis in the sea. The statements of the reviewer art so swcepliq; 
and (possibly) damaging among those not infonned. it would seen 
advisable to state facts, though it is a humiliating thought that the 
brilliant work of so many cmineni men should in such quarters be 
unknown. 

1( is but justice to do this, as the author of ' Living Lights ' Is at 
prcscnl beyond reach, at a distance from home, and of course un- 
able lo reply seasonably. 

The slaiemeni, " joophytes twinkling in the sea "might well 
hare covered the ground for one group, without enumcraling'"»e.i- 
anrmones. alcyonarians. gorgonias." etc.. also: but this enumera- 
tion will serveiosuggeti what objects concern us. as those arrMgned 
for false attributes. Wc presume that few will deny the luminous 
gifi to fire-flies, glow-worms, etc., which arc mentioned in this 
connection. Let us, then, p-i.** to the sea-anemone record. Colo- 
nel Pike of Brooklyn, an American naluralut not to be ques- 
tioned, has given at length his testimony, and we know that the 
author himself has an experience as to ttieir luminesily. which. 
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coupled with (hat of Van Bcncdin and numrrouii other European 
toOtogisis. we aswme is weight enough to giw rcspecUtjUiiy, 

The lumiroHljr ofgorgonUs. sea-worms, siar-tishcs, etc., is a well- 
known fact to us from long residence on the Florida reefs ; but. 
should it be desirable to fonify such evidence, we would refer to testi- 
mony of Sir WjriHe Thompson, and several other Micces6fuldred|fcrs. 

It would hAve s.ived somewhat nl the task ol this exp^ii, had the 
reviewer read the lilMnry of the Urisinga, the luminous st:tr-fish, 
which 'Livirtg Lights' gives amply, and illu^iirates by process 
picture from the ont;li)al. ihrouKh councsy of M. Filhol and M. 
l>ulx)i», the latter having h;4d some of the drcdgings ol the 'Talb- 
mnn ' (or examination. The worlt of Charles Ahjordsen of Nor- 
way, on the luminosity of this crca.iure. is also extant, why f>l«w- 
anily named it Chria maris. M. Quaircfagcs may also be called 
to lesiify. if netd he, whoKe valuable work on the luminosity of the 
sUr-fishes is well known. I'. Martin Uuncan and some others are 
remembered in this connection. 

The crustaceans are next summoned to showcattse. Must we 
airaign «tir own Verrill and Smith ? Shall the ancient Viviant be 
questioned ? May we lightly dispute the words of Nordcnakiijld. 
Giglioli, Sir Joseph Hanks. MM. iLydoux and SouleyeL Norman. 
Vaughn. 'rhomf><Min. Murray, V. WUIemoes Suhm, and a host o( 
others whose dcscripiioti.i of the luminosity <>f crustaceans are not 
in sober earnest to l>e called " disf>la)'s of pyrotechnical natural his- 
tory"? The attractive picture of C/^ffsseniieis. copied from M. 
Filhol's delightful work, is one wiih others which the reviewer 
chooses to designate as " conjectural illustrations " and " ideal view 
for which there U no excuse." 

Regarding hshcs. Dr. (iunther's views and statements arc con- 
sidered gomt science. His kindly correspondence with the author 
pleasantly confirms all that he has written on phosphorescence of 
li&hcs. 

M. Carlo Emery, of the Italian Zortlogical Schools, kindly com- 
municated his experimenis to the author, with drawings, on the 
lumiiiOMily of [he insect I-uecMa ttafica. It were better due 
this eminent natur;ilist in the pages of .m American science journal 
to acknowledge his original invest ignlions in the spirit of science, 
rather thun pronounce tliem cxatnplcs of " pyrulechnical natural 
hislor}-," etc. 

It certainly cannot be necessary to go further : but as the picture 
of a heron was particularly mentioned as "distinctly misleading," 
etc.. >t may he well to direct attention to the facts in the case. At- 
tention to the text will «how that the author carefully and at much 
trouble set about gaining, if possible, any additional knowledge 
concerning the alleged luminosity of the breast of the night-heron. 
It \\A-i long bren ;i widely known t^elief among hunters thai the 
powder-dnwn paichen an the heron's breast .tre at lime< luminous- 
We have Ic.inicd from very many ornithologists thai the belief was 
fainilij^T to Themselves, and in general there is an inclination (o con- 
sider il Inic. The editor ol ■ Living Light* ' received some re- 
markable coaftrmations ol the long-esisiing say-so, and in his book 
plainly exhihii.s several of ihr most coiivinciiig. — no less than pos- 
itive statements in .inswer In eategoric.il inquiries bj'the author. 

It chanced that wc were able to ask the opinion ol the eminent 
English naturalist, Mr. Alfred Russell Wallace. lo whom this sub- 
ject w.is familiar. He expressed readiness to believe the existence of 
luminosity in such birds, notwithstanding the lilernturc on the sub- 
ject is so meagre, and quoted the well-known case of the Uniem- 
By. Mr. Wallace was an explorer in South America, as is well 
known, and in answer ta our question he said. ** I did nut obserrc 
the phenomenon of luminosity in the laniem-fly. but Madam 
MMan, the distinguished entomologist, and the Marquis Spinola. 
did; Ih; former giving detailed accounts of several which emitted 
such powerful luminosity, on opening the box in which tltey were 
confined, that she was alarmed. I am ttierefore not entitled lo 
deny the statements," 

Regarding the highrr .-ininiars and man. sw in relaiion to the 
phenomenon of luminosity, the long-recorded example of the bril- 
liant eyes ol the South American monkey should be regarded ; and 
if the statements cunccmtng man. as publislied by Dr. Phtpson in 
his nearly unique treatise on this subject, as quoted by the author, 
are not entitled to respect, and protection from the assertion that 
SQch ".siatcincnts arc distinctly misleading aitd nrong . . . and 



h^hly cirinred, and admitted on very slender rridcnce." tbcnvrc 
have no remedy. 

In A few words, the considerable fresh trMHertalin' Living Ughts' 
should have received favorable notice: for. added to the large 
amount of facts in marine inoiogy long familiar lo the author 
through actual personal contact with m.trine life on all pans of our 
coast, on the extrcjiie nuTihemand on the Florida shores, and on 
the two oceans, here is presented nutkeablc examples of luminosity 
in every grand division of loology.and in the vegetable and min- 
eral worlds, all furnished by the eminent loologi^t^. with accom- 
panying figures, which the reviewer has chosen to ignore or ridi- 
cule. 

I'hc amount of information and data obtained by tttc author 
through the United States Fishery Commission is very great, and 
il \& due to the memory of the late lamented commissioner to say 
thai the work of the 'Albatross' and ' Fish Hawk' exceeds all 
others in the contributions to science derived from the deep-sea 
dredgings. The history of luminous marine animals, judged t>y 
those acquainted with marine loology, is by no means exhausted. 

A. 
Ne> ToA. Oct. A 

Sorghum-Sugar. 

]>t an article under the above caption published in Seitnet about 
a year ago (viii. p, 361), 1 ventured to make the following prediction 
with reference to the experiments which were being carried on in 
Kansas under the direction of the United States Department of 
Agriculture: — 

"The indications from the present results arc most hopeful. — 
that, with the expenditure of a small fraction of the monej' and 
br»ns that have been required to develop the tugar of the beet, the 
sorghum-sugar industry will take a leading place among American 
industries, and enable Uncle Sam to accomplish a long-cherished 
hope, \\t., of making his own sweets," 

The results of this seasun'n work, while it is not yet fully com- 
pleted, would seem to show that this prediction is in a fair way t» 
be fully confirmed within a very few years, for a great ad»-ance ha» 
already been made towards the solution of the problem of the 
profitable production of sugar from sorghum. 

The liival outcome ol last year's work was extremely discouraging- 
to many friends oi the industry, and it wasoidy by strenuous efforts 
on the part of the (cw who still retained (heir faith, that the neces- 
sary appropriation (or the continuatiun of the experiments could be 
obtained from Congress. Many thought that the question would 
t>e definilely sciilcd l>y the experiments la-tt year, and. as the results 
achieved were chiellj' of a negative character, they considered lliai 
it was proved a failure. Perhaps too much was expected to be 
accomplished in so short a lime. Il has often been the case with 
great undertakings^ ami in the accomplishment of scientific prob- 
lems, th.1t their prospect looked darkest jusi hpforp the dawn of 
their succe». Suih has been the case with sorghutn-sugar. Nega- 
tive reiulis (rei|uently contribute greatly toward ultimate i^uccess, 
and the lessons taught by some of last year's failures have been 
lumcd to vci) valuable account in this year's work. 

The two difficulties mentioned in the article referred lo as en- 
countered in laKt reason's work — vii..lhe cleaning of thechips, and 
the treatment of the juice — have been successfully grappled with. 
The former is accomplished by ingenious yet simple mechanical 
devices, Tlie cane is fed, leaves and all. lo an ordiruf^' enslk^e- 
cultcr, which cuts it all into pieces about one and a half or tw» 
inches in length. These arc carried to a height by an elevator, and 
thence dropped through a series of separating-tans, where the ref- 
use, consisting of the blades and sheaths, is blown out ; its separa- 
tion from the Mictions ul cane being quite complete on account of 
the much greater weight of the latter. The cleaned pieces o( cane 
are then carried to a small cylindrical cutter, whose operation is very 
similar lo that of a planing-tnachine, and which cuts the cane into 
quite stnalt chips, or shreds. Thus the difiusion is effected upon 
well-cleaned cane, ^ a fact which doubtless contributes greatly to 
the purity of the juiixs obtained. The inversion of the juice in the 
cell, which is very apt to occur with sorghum on account of Its 
large content of various vegetable acids, is cMitrolled by the use of 
precipitated caibonaic of lime, which b added to the contents of 
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och cell. By this a considerable proportion of these Acids is 
ncutraliicd. In (lie imitinciit o( the juice the soluiian o( the prol>> 
lem wmus to have rested rather In the utnplificaiion of the method 
to be used than in its lurthcr complication, In fact, it ii really a 
rctmn to firat principles, as it were; for the method which was 
finally adopted, and which has ^vf.n stich excellent results, is 
the old method of liming the juice to a slightly alkaline re-actlon, 
and boiling and skimtiiing in an open pan. No liltration is used 
whatever, the scums l)einj;[ simply returned to the cells, where ihcy 
»re again cxiractt'ri, «» thai no loss o( sugar is sustained. Treated 
in this way, ihc diffusion juice shows a higher coclTiciunt of purity 
than Juice obutiicd from the same cane by picssure, also an in- 
creased ratio of sucrose to glucose. 

Single experimental runs have given a yield as high as one hun- 
dred and thirteen pounds of ' lirst sugar' to the ton of cleaned 
cane, with seventeen and a half pounds of ■ secoiul sugar.' or a total 
of one hundred and thirty pound* to the ton. Thi» is atleast twice 
as large a yield as has ever been obtaiticd by pressure extraction, 
even under the most favorable conditions. The results on the sea- 
son's work have not yet been ascertained. 

The people of Kansas arc highly pleased Over the results of the 
work so far, and, with characteristic Western energy, are preparing 
to rush into the sugar-business inimcdialely, and malce Kansas, in 
the language of the local newspapers, " rival Louisiana* as a sugar- 
prtMlucing State. A few words of caution to these would-be sugar- 
growers might not come amiss. No indiwtry rwiuires more careful 
management, or a greater amount ol eclcntiiic knowledge and skill- 
to make i I a success, th.in the production of sugar. In order to 
compete with other Kugar-prriducing countries and plants, the most 
c^ircful system of cultivation should be combined with the most 
skilful and economical methods of manufacture. The beet-sugar 
industry of Europe may well Ker^'^- as u model in this respect. In 
that the proper cultivation ol the bcet-rools is regarded as of prime 
imjioriiincf, and in the manufacture of the sugar c^■cry pound of 
waste OT bj-product is utiti/ed. and every ton of fuel is made to 
yidd its ma-simum equivalent of power. The most careful and 
thorough scientific supervision is exercised over the entire process 
of manufacture. At the present prices for sorghum-seed, which Is 
in great demand for pUnling for forage purposes and for the sirup, 
a yield of any thing in the neighborhood of one hundred pounds of 
sugar to the ton of cane would afford a very wide margin on the 
cost of production, since the cine can be groun lor one dollar and 
fifty cents per ton ; but the succcsstif the industry would necessa- 
rily Invobe the reduction of the prices for these imporianl by-prod- 
ucts to a much lower figure, and cut off a very considerable pro- 
portion of the present profits in the production. On tlic other 
hand, much is to be hoped from the apparently great adaptability ol 
the plant to the .soil and climate of a l.irge area of this country, and 
Irom scientifically conducted experiments lor the increase of its sac- 
charine content. Judging from analogy, ii is reasonable to expect 
that the latter can be greatly increased by the well-known methods 
of selection and cultivation. Sorghum-uuie has been grown on tlie 
grounds of the Department of Agriculture at Washington, which 
contained as high as eighteen per cent of sucrose in the juice, or 
sixteen per cent of the cane. If a field of sorghum could be rabcd 
which would average fifteen per cent ol sucrose without too great 
an expenditure for cultivation, ihc question of the profitable pro- 
duction of sugar from the plant would be solved at once. 

This much, at least, can be said of the experiments that have 
tieen carried on by the [Jepartmem of Agriculture: they have 
shown that good marketable sugar can be made from sorghum- 
cane in sufficient quantities to pay at the present prices for the prod- 
ucts and by-products of the manufacture. The question as to 
whether we are to have a national sugar-industry in the United 
Slates will probably work out its own solution before many years. 

These experiments in Ihe manufacture ol )iug:ir should have a 
particular interest (or scientific men. for their success means not 
only n triumph of science, but also a complete vindication of the 
policy of giving governmental aid to scientiric investigations. The 
development of the sorghum-sugar industry so far has b^en carried 
on entirely by the Deparlrociii of Agriculture, with appropriations 
nufle by Congress for that puipuie. Numerous objections have 
been raised against these appropriations, and both loud and deep 



have been the repinings as Ihe years went on and no practical otJt- 
comc was obtained. In case they are crowned with ultimate suc- 
cess, these objectors will be most fitly answered ; for the money 
spent would be but as a molecule of water to the Mississippi River 
in comparison with the stream of wealth which would flow from 
the establishment of a national sug.ir-indusiry. Lei us hope the 
lesson will have its effect upon the people in Ihe adoption of a still 
more hberal policy in aiding scientific research in the future. The 
experiments in the application of the diffusion to Louisiana cane 
will be commenced some time in October. From the favorable 
results which were obtained last fall at Fort Scott in operating upon 
a few citrloadti of c^ine after the close of the sorghum season, it 
may reasonably be expected thai the yield obtained will be veiy 
satisfactory, although the problem is somewhat more difficult than 
in ihe case of sorghum, as the results obtained by mill-extraction 
from the Southern cane are much superior to those obtained from 
sorghum. C. A. CramPTON. 

Foil Scall, Kjib., Oct. •]. 



The PursUac-Wonn. 

It may be of interest to note that the ' purslane-caterpillar,' de- 
scribed in a recent number of Sciette ix. No. 146). has made its 
appearance at this point ; at least, a new species of caterpillar, new 
to all obsmers, and feuding on purslane, has made ilaelf very con- 
spicuous (or a few months past. In this vicinity the early summer 
was very dry, and the purslane, which is not yet so common a weed 
with us as farther east, was not vcr>- plentiful. Eut late in August, 
after a series of heavy showers, it sprang up. more iut>. abundantly, 
and with it came this stranger in such numbers as to attract the 
notice of one quite unlearned in such mailers. Both the plant aitd 
its boarder flourisbcd along the line of a railroad Iciding south-east 
into Kansas, from which Slate it is in all probability an emigrant : 
but, if so, one would think that it must have advanced farther last 
season than your Kansas correspondent noted. 

Geo, M, Whichkx. 

Huiiogi, Neb., Oci. ig, 

Queries. 

t6. FENKSVLVANlA POT-H OLBS. — Can you tell me where I 
can find an account of the glacial pot-hole noticed in your ' Notes ' 
in No. 246^ 1 presume it may be In some volume of the Second 
Geulogii^l Survey of Pennsylvania, l)Ui 1 do noi know which one. 
Perhaps some of your readers can say, if you cannot. 

Joseph F.J&ues. 

Oriard, COcbaj. 

17. DwKS RiTtrjiiSDus Coal contain any Uitumek ? — 
Many text-books and dictionaries define bituminous coal as con- 
taining bitumen, and mislead the student into the belief that lis 
name is due to this fact. In Vol. VI.. ' Encyclopiedia Qrilannica^' 
ninth edition. Mr. H. Haurentian. Kri.S., Koyal School of Mines, 
says on p. 46. under the subjecl coal. " The most important class 
of coals is that generally known as bituminous, from their prop- 
erty of softening, or undergoing an apparent fusion, when heated 
In a temperature (ar below that at which actual combustion take* 
place. This term is founded on a misapprehension of the nature of 
the occurrence, since, alihough the softening takes place at a low 
temperature, still it murks the jiuint at which destructive distilla- 
tion commences, and hydrocarbons both ol solid and gaseous 
character are formed. That Histkmg ^Halngoms to biltimen ex- 
itls IK ccah. it proved by Ikt fact thai the ordinary toh-tnts for 
bituminon.'i subitani4i, tuck as hhutphide of iarhon, and hena^, 
have HO efftct nfiint them, as would b< the tase if they toMfaiaed 
bitumin satuUe /« theie re-agen1i. The term is, however, a con- 
venient one, and one whose use is almost a necessity from its hav- 
ing an almoM universal currency among coal-mincra." Impressed 
with the atove statement, and recognising lis importance to 
teachers of science especially, 1 call attention to it. under the head 
ol ' Queries,' that hereafter truth shall be taught, and not error. 1 
sometimes entertain a suspicion that many errors continue to be 
accepted as facts, because writers simply copy from iheir prede- 
cessors, instead of actually IcsUng or proving them to be facts. 

George Glekn Wood, M,D. 

Uim<T. P«n».. Oct. «•. 
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CROSBY'S VITALIZED PHOSPHITES 

Composed of the Nerve-giving Principles of che Ox Brain and the Embryo of the Wheat and Oat. 
Is a standard remedy with physicians who treat nervous or mental disorders. The formula is on 
every label. As it is identical in iLs composition with brain matter it is rapidly absorbed and 
relieves the depression from mental efforts, loss of memory, fatigue or mental irritability. 

Sleeplessness, irritation, nervous exhaustion, inability to work or study is but Brain Hunger, 
in urgent cases Bkain Starvation. It aids in the bodily and wonderfully in the mental develop- 
ment of children. It is a vital phosph/ie, not a laborat ory pliosphdte or soda water absurdity. 

56 "W. aSth St.. N. Y, For sale by Druggists, or by Mail. SI. 



— The disbursements of the Mutual Re- 
serve Fund Life Association of New York in 
deaih twnclits to its members, have now ap- 
proximal«1 $4^000,000. Ily the Assessment 
methoda employed hy thU associaiion, ihece 
ift cvcr]r reason 10 hope that such an a&iiocia- 
tion miy be as permanent as other li(«-m- 
surance companies, and may furnish to all 
protection at a much reduced cost. These 
eompAnies are cert.-iinly largely used hy pru- 
dent men. The present management of the 
Mutual Rtservc Tund Life Association has 
been in charge since September. iSSi. under 
the guid^ince ol its president. Mr. Edward B, 
Ha filer. 

BOOK-NOTES. 

— Novemlwr ends the WiJr Atvate year 
with a thanksgiving nunibt-r in all but the 
technical sense. Besides the lotij; stories 
that come to an end, — there arc none be- 
ginning ; next month is the time to l>egin. — 
thcic b rich and varied fare. 

— 'Scidel's Industrial laslruction.' trans- 
lated by Miss Margaret K. Smith of the Os- 
wcgo(N.V.} Norm.il School, is to be published 
b>* D. C. Heath & Co, in a few days. This 
book presents a philosophical cKposiiion of 
the principles underlying the claims of hand* 
labor to a plane on the achool programme. 

— n. C. Heath 9c Co. will issue immedi- 
ately two new numbers in their popular seiics 
o( • Monographs on Kducalion.* I'rof. F. C. 
Woodward of WofJor<l CoUt.-ge, Spartanburg, 
S.C, viiTitcs on Engiish in tlic schools ; Mr. 
Ernest W. Huffcui of Cornell Uniuetsity 
writes of I^iigitsh in (he pre|)ar8tory schools 

— E. & F. N. Spon announce as just pub- 
lished, ' American Methods of Copper Smelt- 
ing.' by Dr. F.. D. Peters. 

^Messrs. I.ee & She|>ard are about to 
issue, with additions covering his completed 
carccr.a new edition of ' Our Standard Bear- 
er : or. The Lile of Gen. Ulysses S, Grant, .is 
ftcen and related by Capt. Dernard Galligas- 
kcn, Cosmopolitan, and written out by Oliver 
Optic' The work is illustrated by the well- 
kiwu-n artist, Thomas Nast, 

— Seri6*i*r's Magasi'rtt vtiW signaliu the 
completion of its first year by the publication 
of a superb Clirisimas number. Its contents 
will be chi*fiy poetry and tiction, and litera- 
ture appropriate 10 the season. The number 
of illustrations will be ^really increased, and 
will represent the best and most original 
work of Amcricanartislsand engravers. The 
cover is to be enriched by a special border 
printed in gold; but notwithstanding the fact 



that the preparation ol This number has ne- 
ce&siuieil.of course, a greatly increased cost, 
the price wdl rettuin as usual, twenty-live 
cents. 



Calendar of Societies. 



Pkiloffkitai SacUty, Watkingt»i*. 

A'n: 2. — W. fiailcneu, on ihc Coftilani f 
in Obaeirationn of Tcrreitfial Macaciism ; R. 
S. Woodirtnt. On the Condiiioncd Cooling of a 
IIomof[CDeou> Sphere. 

£>t£t«*trt' Cimi, Piil^flfJna. 

Ott. 15. — A. Mariclial, Defcriplkia of the 
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than four ihousnnd boyt; nnd yM they sire to typical of all schools 
which may have a claim lo ihc lillc ft( public, lh.ii wc may conven- 
iently confine our consideration to ihcm. tMihese. Winchester dales 
from the founeenlh century ; Klon Jmm rhc fiftfenlh; \V«lmin- 
Slcr. Harrow, anil Rugby (torn the sislccnih, these three having all 
been founded within clex'en years of each oihcr; and Charier 
Hout« irom the seventeenth. Wetimin«ter, the oldest of the 
schools, has probably kcpl its character most unch.ingcd. It has 
never been a fashionable or a court school. It has maintained un- 
impaired its close connection with New College at Oxford. Noih- 
injf can show more dearly the strength and unity of English tradi- 
tions than ihc fact, that, ^ve hundred years after the csiublishment 
of the two foundations of William of Wykeham. they should stand 
in ihc face of England, holding tlic highesl place, one as a college, 
and the other as a school. Eton, the next onourlisi,i3coiife:iscil1y 
the Ttrst of jtublic schools, but it was not always so. Ouring the 
first eighty years of the seventeenth century. Westminster undoubt- 
edly field the position of pre-eminence. Or. Busby, who leail the 
prayrr for the King on the rooming of Charles l.'s execution, and 
who refused to take off his cap in the presence of Charles II., w.is 
the first schoolmaster of his time in England But Wcatniiiisicr 
vnn faithful to the Stuarts: Eton supported thecauseof the Whigs, 
lis supremacy, beginning in the reign of William III., continued in 
that of Anne, reached in height under the H.-ino»-crUn kings- 
George III. look a strong personal interest in the school, Eton 
boys walked on the terr.ace of Windsor Castle in court dress, and 
the King often stopped to luk their nam«--t .ind to itpeak to ihem. 
William IV".. with boisterous good humor, continued the favor of 
hisdyn,isty. lie took the part of the boys in their rebellion against 
the masters, and he used lo invite the boys to enten,iiiuur(ils. at 
which the masters stood by and got nothing. During this period 
Fton became a political power in England. The upper school at 
Eton is decorated with the buMs of statr.tnien who swayed the 
destinies of F.nyl.ind. and who were the more closely tonncctwl to- 
gether from having been educated at the s.nmc school. Chatham, 
North. Fox. Gicnville, and Gray arc aittong llic omamcnti of that 
historical room. Eton and Christ Church had the monopoly of 
education for puhUc life, and the claim of the school to this dis- 
tinction received its fullest recognition when Lord Wellealey, alter 
a career spent in the most important offices of the state, desired 
that he might he laid to his last rest in the bosom of that mother 
from whom he had learned every thing which had ludde him fa- 
nioii.s. successful, and a pniriot. Better known, pcrh.ipv ^^ the 
hnast of hi* brother, the Duke of WclMnglon, that the battle of 
Waterloo was won in the playing-fields of Eton. 

Charter House, established in lum'Um. has held since its founda* 
lion a position vcrysimilartoih.il ot Winchester, not ofgreat UnpoT- 
lance in politics or faaluon, but highly influential and respected. 
These four schools were probiihly founded for the puriMwes which 
they have since succeeded in can)'ing out. Eton was always a 
school for ihc governing classes. Winchester and Charter House 
have received the uninterrupted sup|»ort of the gentry and clergy 
of England. The history of Harrow and Kugliy h.is been diflcrent. 
They have been lifted by circumstances into .n position for which they 
were not originally intended. 'rhc>-wrtc founded as lucal schools. 
— one in the neighborhood of London, the other in the hc,*rt of 
the midLnnds,— forlhe instruction, first of the village lads, and then 
of such strangers as came lo be taught. But they have reached, 
owing to special circumstances, a position r<|ual lo that ot any of 
their rivals. Harrow emerged from obscurity in the middle of the 
eighleenth century, owing, as it is said, her success to head masters 
who were vmt to her from Eton. Rugby is known throughout the 
world as the school of .'\molil, whn w.-ls head master Irom 1S27 to 
184.1. Even before his cimc it had attained a b^ rank among 
English Hchools ; but he, followed by a line of distinguished suc- 
cessors, left it in uholarship and energy of thought at their head. 
Rugby and Baliol arc to English education alter the rclorm bill, 
what Eton and Christ Church were before it. This sketch will 
show how different tlie genesu ot our public schools has been, and 
what various courses they have pursued to atrtve al the same con- 
clusion. 

We will now briefly Irace the htstory of the education they xm 
at. Their curriculuro is essentially classical : indeed, a public- 
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school man means, in common parlance, one who has been edu- 
cated mainly in Greek and Latin. The two oldeM schools. Wtno^H 
cheater and Eton, founded before the Reformation, nattirally begaa^l 
with monkish learning, There was a great deal of grammar and 
a great de,U of church -going. The pupils were children, and were 
ireatetl a* such, Westminster was founded after, and in conse- 
quence of, the Reformation, and the breach with the old learning 
necessitaicd new atningeincnis. 

The author of Ihc I'rotcslant curriculum of public education wa 
John Sturm, the friend of Roger Ascham, the head master of the 
great school of Sir^isburg ilunng a large portion of the sixteenth^ 
century. A complete account of Sturm's methods and organization 
is preserved, and we may be sure that its main outlines were adopted 
at Westminster and at Eton. Latin grammar and Ldtin style were 
made the pritictpal siilijecis of education. The school was launchettj 
upon thefulHloodof humanism. Theconneciionbetwecnaschob 
in ibc narrow scnKc, thai is, a man not of erudition but of finished^ 
la-Mc and polished style. :tnd the gentleman, was now fully estab- 
li«hed. Sturm was so despotic in ihe arrangements of his scllOoL 
that he not only laid down what boys were lo Icam at each epoch 
of their career, but he forbade them to learn any thing elw. I1 
was .IS great a fault to begin a subject prematurely as to neglect 
in its due lime. 

Many ot Sturm's arrangements are familiar 10 public-.-ichool nw 
who are now living, hut in the following century they underwent 
fiirlher change. This vvai due to the Jesuits, who ohtnji>cd tht 
reputation partly tiy their devotion to the study of Greck.and panl| 
by the pains they took to understand the individual ch.-ir.icier of 
their pupils. The Jesuits have probably done more hann to sound 
education than any prominent body of men who c^'cr undertook the^ 
task. They had two objects in view. — logain the favor of thericf 
and powerful, and to pr^eveni the human mind from thmking.l 
Humanistic cilucalion skilfully employed wua an admirable in- 
strumcnt to this end. li (lailered the pride of patents, while 
cheated the .imbiiion of scholars. The pre-eminence given m 
education to original Latin ivr&cs is typical of the whole aysicc 
of the Jesuits. No exercise could be more pretty and attractive^ 
or bear more clearly the outward semblance of culture and leariting^/ 
yet no employment could more effectually delude tlie mind by an ' 
unsubstantial phantom of serious thought. The sturdy hutnaniKtn 
of Sturm became corrupted by the graceful frivolity of Ihe Jesuits, 
and in this condition public-school education remaiited until the 
efforts of a few obicurc rcfomicrs. the genius aiuilcnergyof Arnold 
and the growth of the new spirit in England, forced it into other 
dianiiels. 

Arnold is typical of the new public school, but wc must distin- 
guish between Arnold and the Amoklian legend. Like otlter greacj 
rcCormers. his name has become a nucleus round which the rcputJ 
lions of all other refoniicrs, good jis well as l^d. have coalesced.] 
The most prominent fact about Arnohl is, that he was the fim 
Englishman ot quite firsl-rate ability who de'.-oled himself lo school- 
ctlucation. The traditions of Sturm and the Jesuits shrivelled up 
before Ihe manly touch of a teacher who was lit to be pritne min- 
ister. After his career no one could despise Ihc profession of a 
4chn<ilnui!i!er. What did Arnold actually effect.' He taught boy& 
to govern themselves. Hp substituted for .1 tyMem in which the 
governors were allowed any license on condition that they denied 
it lo every one else. otK in which the responsibility of the ruler was ^H 
rated even more highly than the obligation of the ruled. He also-^l 
t.-tught hoys to think for themselves, lo pierce beyond the veil of 
words into the substance of tilings, lo see realities, to touch and 
taste and handle Ihc matter of which they had before only talked. 
Thu& he produced a vigorou>^char.-icter and a manly mind. Kugby ^^ 
boys, on passing to the university, thought and acted for them-^H 
selves. They might be pardoned if in the first flush of enthusiasm ^^ 
they acted priggishly and thought wildly. But Arnold's teachittf 
contained withinit germs of much which he hadncvcrcontcmplated. 
and of which he would have disapproved. It contained the t;ertns 
of the modem civiliiedlifein schools, of which Rugby knew nothing ^H 
m 1S40. Far. indeed, is the cry from that dim and crovvilcd dinittg- ^^| 
room where Iwys, sitting at .1 bare t.iblc. wipcil their knives on the 
iron band which surrounded it. and ate their meal and pudding off 
the same| plate, to the luxunous arrangements of a modem 
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par:ito*>- school. It conuiiwd the germ of modcm-sid^ education. 
Arnold <Kd not know Out he was passing from MclAnchihon to 
Comenius, and that the stud)' of thin^ once set rolling would soon 
displace the study of words. It conUined the f(erins o( a new cofv- 
lidencc and friendship between hoy and master »|uite a* diffcreui 
from the &ty sentimenUtiiy of the jeuiitt as it was from the pom* 
pous neglect of (he old-fashioned courtly don. It conlauned, alas! 
in germ ihc suhfccilon of ihe master to the boy in standard, 
tastes, and tiahitA. which ihie.iimi to he the ruin o( our public 
schoob. It erystnlliiMl .lifo the idea, which otherwise might h;ive 
di^uippcATcd, thai a head master muai be of necessity a clergyman. 
nnd that no school could be properly conducted unless its chief 
stims up in the pulpit even- Sunday aflcmoon what are supposed to 
be the spiritual results of (he week's emotions. U sumpcd also 
with permanence, by a natural misunderstanding, that conviction of 
a head master's auiocfiicy which prevents the formation In England 
«( a profession of education. The history of English public schools 
since Arnold is merely thecarrying-oui under varjinjj circumstances 
of Ihe teaching of his examiile, and the development, sometimes to 
disastrous ends, of abuses to which thai example may seem to lend 
currency. 

A fe*- words only are iteeded in condusion as to the present and 
future of our public hoarding-schouh. Nothing has altered their 
<har^cier more than their gromh in numbers, which has been the 
result of popularity, fn Arnold's time no public school except 
Eton exceeded three hundred boys. Arnold ind liis contemporary 
head masters might boast with truth that they knew ever)- boy in 
(heir school by sight, his hahiis, his capacity, his friends. A school 
thus fjoverncd by one man, and penetrated by his influence, differed 
not only in decree, but in kind, from a school which has of neces- 
sity become a confederation. In a public school of Arnold's date 
garnet were still amusements. Formerly neglected and ignored by 
pedagogues, thej- tKcame the nurse of every manly virtue when a 
more sympathetic eye was turned upon them. Tom Brown's 
achoolwlays represents the heroism of the forties. — the high-water 
nurk where boyish cnlcrjirisc and independence reached their 
height under the inHuetice of manly recognition. During the last 
quarter of a century, games have become a scriott« tnisinesi, in«tead 
of ti)c wholesome distraction of public-school life. They arc at;gan- 
ficd as rtaboraiely as the work. Maslets are appointed to leach 
them like any other branch of study : they form the basb of ad- 
miration and iniitaiion between boy and boy, and the foundation of 
respect and obedience between boy and master. It is diflicuU to 
keep large numbers of boys, with only five years difference in their 
ages, quiet and wholesome witliout a Ur^ development of games. 
They have been admitted lo their full share in the school curricu- 
turn. A public boarding-school Is no longer a place where, amidst 
much liberty and idleness, there reigns a high reipe«l for character 
ami inlellet't, iirul where the ablest boys arc left ample room to 
fashion each other and themselves. It is a place where the whole 
life is tabulated and arranged, where leisure, meditation, and indi- 
vidual study arc diu.-ouragcd, and where hoys .ire driven in a cease* 
lesK round from school to play-ronm. from play-raom to school, 
regarding each as of e«|uJl iniporiitncc, and brirging into ihc most 
delicate operations of inirlleciuMl gmwth the spirit of coarse compe- 
tition which <k)ininates in athletics. 

ft is ditticull to s.ny what changes public boarding-schools are 
slesiined lo undcigo. or whether in an »ge in which education is so 
much extended a system so expensive and so exclusive can continue 
to rtour^sh. The last few years have wilnessMl the growth of kirgc 
public day-schools, and any development of national education 
would be certain to increase their number. Although the Amol- 
dian system is Itttle applicable to them on its best side, yet they arc 
of necessity free from most of the abuses lo which ihai system has 
given rise. An idea may grow up thai the home is. alter all. the 
best place for children, and ilwit childrwn .ire the best safeguard of 
a pure and happy home. Should Knglish society in its new develop- 
ment prefer a kind of education which is the normal type of all 
countries but our own, which improved communication makes it 
easier to adopt, we shall still have public schools of which wc 
should be proud : they will continue lo represent our best national 
qualities, but they will be very different from the public boarding- 
achools of the past. Osc\lt BrOWMinc. 



THE NAAS SEMINARY FOR TEACHERS OF MANUAL 
TRAINING.' 

Ik any inquiring friend of manual training endeavors to find 
NaJLS on any ordinary map ol Sweden, he will be disappointed. It 
is an old Swedish coontry-seat. beautifully silualcd on the pretty 
take Stivclan gen. about ten hours' journey from <kitl)cnburg. The 
railway from Gothenburg to Stockholm passes in Ihe vicinity, and 
the intendiitg visitor to Nias leaves the train at Kloda station. 
From Fioda to Naiia is a short )oumcy by boat or on fool. The 
two Ktilements are not more lluin an hour's walk apart. 

Naas itself is situated on the highest point of a narrow strip of 
laitd. The lake here is ^>oui thirty metres broad, and is spanned 
by a substatuial stone bridge. Tlic caMic is attractive, bui repre- 
sents no particular style of architecture. On ttolh sitlcs of the lake 
arc beautiful woods in which the birch and the alder predominate. 
The situation 1% as lovely a-s nature and an can make It. 

Herr August Abraliamson bought this place about fifteen yean 
ago, He began at once to set aside a cert.»in portion of his grwat 
wealth. ac(|utred as a mcrchaui in Gothenburg, to aid the popula- 
tion of his own neighborhood, and to improve their condition. He 
bq^ by rebuilding many of the peasants' poor houses, and by 
leaching them something of systematic agriculture. Allcrwards 
be built three scltools In which instruction is given tree, and for 
their support he donated the handsome sum of saj.ooo crowns, or 
over (jO.ooo. 

In the year 1873. Heir Abrahamson opened a school for boys 
from Icn to fourteen years of age.* The curriculum of this school 
cunUins iwenty-iwu hours weekly of instmction in religion, lan- 
guage, hKtory. geography, natural science, writing, arithmetic, 
singing, and gymnastic and military exercises,' and twelve hours 
weeidy of instruction in manual training. The in.inual training ha5 
in this, as in almost all the other schools of Stveden (those of 
Gothenburg akine are an exception), no other aim than lo prepare 
the boys for any trade whatsoever. The aim b thus a purely ped- 
agogic one. Manual training is treated as a means of cducaiion. 
and is placed side by side with the other .<cchoabstudies. By means 
of the methodical instruction in Ihc use of tools and in the con- 
struction of one hundred objects, carefully arranged and graded, 
the pupil acquires a general m.-inual abdity which is of great ad- 
vantage lo him, no matter what calling he afterwards follows. Uc- 
^dcs this, the manual training fumishcsa healthy physical exercise, 
and. with the gymnastic insiniclion, affords an excellent means ol 
esctpc from over-brain work. It is also found that rnanusl training 
gives the pupils a love for work and an enjoyment in it. and de- 
velops in a thorough manner their independence, attention, in- 
dustry, and pcrseie ranee. 

In the year 1874. Herr Abrahamson established a nmilar school 
for girls between ten and fourteen years ol age; and the aim 
of this school was not only to instruct the girb in the usual subjectc 
of a school course, but to make them adepts iii the domcstk: ans. 
In the plan of studies, twenty-one hours a week are devoted 10 the 
usual studies, and lificen hours a week to manual instrxictkin. 

Herr Abrahamson was, however, dctermirved lo extend his phi- 
lanthropy as widely .i-t possible, and to work for the cause of edu- 
cation, not in his neighborhood alone, nor in Sweden only, but in 
general. Thoroughly imbued with the idea of working out an 
harmonious scheme of instruction for children, to the completion of 
which the greatest educators have urgetl as necessary a graded 
cnur^ of iiisiruclion in manual work, Herr Abrahamson founded 
in June. 1S7}. the Seminary for the Insimcdon of Teachers in 
Sldjd (manual traiiungi ; and this institution has since acquired a 
vridc and well-dcsen-ed reputation. 

During ihc first live years of its existence the seminary course 
had in view the preparation of special teachers for the courses in 
manual training. The course lasted one year. To enter the sem- 
inary, a candidate must be at least eighteen years of age. in good 
health, and with such preparation in school -subjects and physical 

• rnm S. Riidia'f Sctklil uba cine SiiulitanlK. 

* T)m Sw*d»h public Mhnvl* >iv of In diuiact |[rajat, — th« •lamsntary wlMal, 
far thIldPU of Imm di fa IM ycwm ol agt ; and llw ownmoa adlool pnpet, (o( 
children ol Iron ten ■■> (ouiucii jean. 

■ Th* Sawikh b»f« raoM*« in iha fablie acliaol ih«r Militarr iMiruetJon, sad an 
•lonitcd la Ihc huitkag ol wnpoM, ■> an cad*u in Mbar Mvauto. 
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exercises as was nc«isary w pais the CKaniination lor graduaiion 
trom the Swedish common schoot Th« insirut^ion (Tiv<^ in th« 
^emitiAiy was partly ihcorclitaJ. and partly praclic.il. The theoreti- 
cal jnstniciion occupiwl eighteen hours weekly, and included ^rilh- 
metic. geometry, phfsirs, mechanics, mechanical drawing;, and 
pe<la){0(;ics. T)ie jtractical insirjcliuri occupied eiglilecn houri a 
weeW. and was intcndeil to leach the use of the various impletncnls 
of ihe joiner, the turner, the modeller, and (he smith, to impart 
familiarity in Ihc u&e of these looh, and to enable the pupiU to 
make the ftirniltirc and implcturnls that are found in every hoUK- 
hold, for pructice. Ihc students gAve instruclion, under the su- 
pervi»on of a trained teacher, in the schools for boys and girls above 
oieniioiird. On Kradiiaiing. the student hjd lo jutvt an cx.iraiTia- 
liofi in tlieihcnrHical stilijects. and demo»<i(raichi^ practical aUlity 
and his liincss lo leach. On mcciing these requirements Mlisfoc- 
lorily, i diploma was awarded. 

In iXSo ihi« plan of inufuclion was eutrniialty altered. The 
scientific subjects were dropped, .ind the entire lime devoted to in- 
struaion in manual irainini;- The length of the course was re- 
duced to sis weeks, and the training was ananged to meet the 
needs of cmiticaie<l teachers who wished to lit themtelvex in these 
other subjects. Scvend, usually four or sit of these six-weeks' 
courses are jpven each year, and so popular have they become that 
many applicants have to be turned away. An account of one of 
these courses i» interesting. That given in i8S; from July S to 
Aug. 1 3 was attended by 42 students, of whom zS were Swedes, 3 
Norwe^^ians. 1 a Dane. 1 a German, i a Swiss, and S were female 
teachers from S^'cdcn, Norway, and Finland. Su hours daily were 
spent in the workshop, under the supcnision of Herr Salomon. 
The s-ime gentleman, who is the director of the seminary, tectitrcd 
sci'en hours each wecic on the historical development and the 
methods of manual training, and nlso presided twice weeldy at as- 
semblies of the students, held for the purpose of discussing the 
Niiai system in ^neral and in its details. The results of these 
discussions were registered in a book kept for the purpose, and 
tfacy accomplished diverse improvrmerts in the details of the course. 
Throughout the caursc a reli^aus service was held daily, which 
was opened and closed with prayer and sacred song. No one was 
compelled, however, to attend this service. 

Tjic programme of instruclion included a daily lecture from seven 
to eight o'clock in the morning;, slojd exercise from 9.30 to 1.30 and 
from 3 10 6 P.M.. excepting Saturdays, whrn the slojd ended at 
noon, and the remainder of the day was devoted 10 school-work 
and trial Ipswihs. Two e*'eijii]i,'s weekly were given over to ihc 
discoxtions. and two more to leciurct l>y Director Salomon. Herr 
Abrahamson was often seen in the work-rooms, and for cver>' 
student he had a cheering woril or a suggestion, and his personal 
influence waft Ktrongly (eli among iliem. 

In his lectures. Director Salomon developed the ends which man- 
ual training is to subserve, with great ability and perspicuity. He 
(1istmguishc<l these ends as formal and material. The formal ends, 
he showed, were, (1) lo arouse a desire for work and a pli^a^ure in 
it : (3) to accustom pupils to independence, and to lit them for it ; 
(3) to instil the virtiKs of exactness, order, and accuracy: (4) to 
train the attention : and (5) lo train pupils in habits of industry 
and perseverance. 

The material ends of manual training. Herr Salomon explained 10 
beastollows: (1) to win the interest of the children, and therefore 
(S) to give them something useful to work .it : {^i to re<iuire and 
promote orderliness and cxactiic»: (4) to develop cleanliness and 
neatness : (j) to provide an opportunity to exercise and develop Ihe 
sense of form : (6) 10 appeal 10 both ihe mental and physical powers 
of (hcchild; (7) t(>.Htrcn);ihi:n the niusclcK : (8) to afford n relief 
from long-continued sitting at school: {9) to train the pupil to 
methodical and accurate expression : and ( 10) to promote a general 
ability to <k) hand-work. Nicholas Murrav Ulttler. 



A IM.KA FOk THE STUDY OF LOGIC. 

Most inidligcnt persons are ver>' lavish in their expressions of 
admiration for the many important aids to the science of educsilon, 
and consequently to Ihe armament a rium of the teacher, which have 
been developed during the last fifty )'ears, And yet. notnithsiand- 
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ing our progress in the methods and appliances which aid the 
te.icher so much, many of our best educators are not i;ati!tf~ie<l with 
much of the work at prrsrnt accomplished, and remedies an sug- 
gested from varioiis quarters. It seems lo me that most pcfsons 
fail to appreciate the direct cause of the iroubicmd in consequ«cic« 
thdr proposals arc not such as will cure the ilb of our great scbool 
system. 

The object of an education should be to so train the faculties 
which nature has given the »tudcnt and to impart to htm sucb 
knowledge, tlial he will be the better prepared to fill that particular 
station in life for which he seems destined, and which will enable 
him to grow in knowledge with his years, if he will continue the 
Mme methods of study ^ificr his graduation. 

The school and college course should be regarded only as a be- 
ginning ; and by reason of this education, if it has been a& success- 
ful as we have a right to expect, ihc further acquiution nf knowl- 
«lge will he much easier. It is a source of great satisfaction 10 
perceive that the old idea of a higher education, which consisted in 
turning out a polished man or woman upon society, who was 
almost wholly ignorant of the laws of nature, and especially so in 
all that pertaineil tn thfir own organiiation. is no longer drfendcdL 
in the institutions of learning in this country. Ii b so at least in 
those worthy of any consideration a« educational centres, and yec 
much remains to be accomplishe^l under the new r^imt. 

One of the desirable objects at present is lo educate a man SO- 
that he may be able to overlook intclligcnily the whole field of 
knowledge, and lo know how and where to obi.tin what htf needs. 
The departments of human learning are already so numerous, that 
a general education can give but an insight and acquamtance with 
Ihc many : while, if excellence in any one is desired, one must be- 
come a specialist. 

Up to the prcjcni time, our greatest achievements in knowledge 
have been cFfected by our adherence to a certain form of reason- 
ing known as the ' scientific method,' which combines the induc- 
tive and deductive processes. Until the Cull recognition and defini^ ^_ 
tiun of this combination, progress was painfully slow, and was often ^H 
retarded by the timely discovery ihai what had prwiously been re- ^^ 
gnriled iu truth, was, liy reason of the imperfect methods made use 
of, only partly true, or altogether false. Certainly we had a rightJ 
to expect that when the new niethod bad been worked out. and] 
had achieved grand results, evcr^- educator would be enthu?iiAs-| 
tic in it* praise, and never cease to urge its study upon those who] 
are seeking live kntiwli-dge in |Ki&ses»ion of the race at the present/ 
lime, and especially upon those who hope that ihcy themselves niayl 
be able to make some additions to the common fund of knowledge. ^ 
Rut Instead of this, it fteems to have been forgotien, at least as anjr 
thing of importance with which young students should become ac- 
quainted : and when it is taught, it is reserved until ll>cy hAva, 
nearly compIcle<l their school-education. 

The very principles that would be of incalculable advantage ta>' 
the student, if inculcated early, arc rcsen-cd until he has. perhaps, 
formed vicious habits of sutement and reasoning, and which are 
not then so easily described. Perhaps the gre.ite« defect of our 
educational system at present is the idmost universal manner 
which logic as a study h.is been ignored by our educators. 

It may be urged lh.M the logical principles are cont.iine<l in some 
of the other branches taught i and as, in tills way. knowledge is 
gr.idu^tliy incre.-iscd, ihe pupil naturally appreciates the laws oC 
reasoning involved in these studies, and therefore does not need the-^^ 
scparalc study of lo^ic. Rut I do not liclicvc this ground is weU^H 
taken: lor, alilunigh it is true thai wc arc all to some extent logi-^^ 
dans, too many are very imperfect ones, and they are unfortunately 
in the majority. 

When a tiuy is placed at a trade involving (he use of tools, tt 
first step usually taken is tn ac(]uaint him with their construction.^ 
use, and care. But such delicate and inlricj-iciniitruments as those 
which make uji the human mind, seem to call for nos|>ccial kn»wl 
e<lge or training as to their use or care. Would ii not be fully 
wise to teach the younger scholars in the beginning of their edu- 
cation, soon after leamiTiK to read cleverly.— say, Ijeiwecn the age 
of ten and twelie. — ihe lunclamental jirinciple^ «f correct reason- 
ing? The study of logic would be likely to cultivate the faculty O 
observation, which is so necessary in a true education. 
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Professor Fariow of Cimbridgv gave utierance. in the Pvpular 
Seirnff Sf^nthly about a year ago, lo these Mtttintents in l>i« (ol- 
lowing language : " I have said enough lo show that unless TSxf 
cxpcnciKt; is an e^ceplioiul one. in spite of all the talk on the sub- 
ject. bo)'5 at school are rot taught to ohi*tve as thej- should be, 
and that even ihoM: tcichcrs who U3C gowl text-books. lrct|uttitl)r 
use them OS means of imparting (acta easily and quick!)' by ihc 
old method, rather than as an aid in the tcientiHc training; of the 
faculties which miut form the Ixuia ol any serious study of biology." 
And again be says. "It seen>s a great irity that students should 
come lo collej^c so ill fitted, as arv the majority, to undertake bio- 
lot^icol work. But we must accept things as they are ; and then: is 
ii'i use in atlcm[iting lo take the second step before the nrst has 
l)cen tjikcTi. If the school can not or will nol (each obsrri'alion. 
then it must be l.iui;ht in college, no matter if it docs aeein lo be 
child's work. In cullcge^, however, ii is aWdutcly impossible 10 
find the lime or the mean& for training ever)- one lo become an ob- 
scr\-er. and we «i« oblig:c<l to distinguish between two diffcAnt 
classes of persons in arranging courses in biology." 

Tl)e^« are the wonls of a professor in one ol our bnt tmirerst- 
li«8, as to the condition of the students sent there from the best 
schools in our land. In hb 9phemi<> an educator he has discov- 
ered this lugic;il deficiency in the siudenis who are anxious for a 
htghRT '■dU'C.-ition. In a different sphere of life, no p>an of which 
has been spent in leaching. I have ohsenrcd this great deAcicncy 
among the people who have leccited their ediicattnn in our i>ublic 
sehDoU, at well as in same of our colleges. There must be a cause 
for such a general condition as that referred to, and the one to 
which I atiribuie it may not he the only one. or a correct one. He 
that as it may, it will perhaps occi.4inn no surprise when the posi- 
tion is taken thai the most important (actor lending to [wrpetuate 
this imperfect development of our perceptive faculties is that logi- 
cal methods have not been taught in our school.t. 

I believe nothing of greater importance can he taught children 
in the cAflicr periods of their education than this; but it should nol 
be attempted by simply placing text-books in iheir hands. The 
teachers should first be familiar with the clcmcntAnr i)rincip)is of 
logic themselves, and spend a portion of each day. or several d.iys 
each week, in an endeavor to teach the pupils the art of observa- 
tion, together with the proper use of wonls. and how to draw cor- 
rect conclusions from an observation. It is of vast importance that 
words should be correctly used in the formation ol terms and prop- 
ositions : and the slud]( of reading and grammar alone is not likdy 
to secure this. • 

If you do nol teach children these principles ol logic in early life, 
when they grow up, they .ire too prone 10 accept all thai has been 
taught thein as true. Uccnuscihe source from whence they receive<l 
it was su eminently respectable. Thus they wilt lose or suppress 
their critical impulses, which are so necessary- to mental growth : 
they will, in f.ici. he smothered by authority, and the result will t>c 
just what Cfofessor Fariow has described -is the deficiencies of his 
student B. 

Logic will continually incite the pupil lo question things ; and to 
do ihat, they musl be observed ami their char.icters noted, whether 
they he objects in the animal world about them, or some ^rrangc- 
mcnl of words by which an endeavor is made to express a definite 
idea. The assertion made by some, that we are naturall) logical, 
only tends to confim the importance of these principles in any sys- 
tern of education. We can hardly have loo many (Krsons in this 
world who understand logical methods of reasoning, no matter iKnv 
many there may Im! to whom reasoning according to these princi- 
ples comes without education. 

Wc know too well that most persons use exclusively the >iufAi%r, 
trgoprepltr *«- method of reasoning ; and they make up the im- 
presiionahle portion ol humanity. The views genenilly entertained 
about the nature o( evidence arc also ciccedinKly varied and fnnci- 
ful. One has only 10 listen to a group of men of ottttnary educa- 
tion and a lair endowment of common sense, discussing any sub- 
ject ol interest, to become convinced that this defect of early edu- 
cation is a glaring fact. 

Even among laborers and mechanics, we can see the disastrous 
effect of this deticicncy in early training. Could they have luul 
these principles drilled into than bjr teachers who really under* 



stood and practised (hem. ilwy would t>e more in<)antitive in their 
work, in order to sc« whether it was the best that could Im effected 
for the end in view. 

It is useless 10 cite esamplcs. for ttiey are familiar to all. Much 
has very justly been said, in derision ol the differences ol opinion 
among professional ma>, upon topics which should not. from their 
nature, give rise to such varied conclusions; and especially has 
this been enlarged upon in its application to the medical profession. 
" Is there any sulltcient reason (or such a state of things?" has 
often been asked. This Is probably not to be attributed to one 
cause alone, where so many different individuals have 10 be taken 
into account, although I believe it is to l>c explained in large pari 
by their deficiencies in the science of logic ; otherwise the uniform- 
ily of their cunclusions based upon the same facts would bc 
greater 

The records of nwdkal literature are tilled wKh rubbish, that do 
man. with any knowledge of (he elementary- principles of logic. 
would think lor a moment worthy of preservation. A medicalipAn 
has, for example, a |ircutiai and protracted case ofdiKasc: he 
employ« a numlter of different remedies, and after weeks, or |>er- 
haps months, the piaticni recovers. The delighted physician at 
once rushes into print with an account of the wonderful vinucs of 
the remedy last adminisirmi to hi<- patient, and no suggestion ok to 
the insufficiency ol the evidence adduced in order to cstabli^ a 
new truth seems to intrude itself upon his consciousness. And it 
is in this way, and tor this nroson more than any other, it seems to 
me. that medicine continue^ to deser%-e the dengnatloii of an art 
rather than that ol a science. 

But it may bc asked, is there no danger that the uniformity thai 
might re&uli from such a general study of logic would become so 
great as to hinder the development of new ideas and methods? I 
think not. For although the methods of logic to which we owe 
ourgrcitesi triumphs — and consttiing of the four following steps: 
(I) preliminary ob«ervation, (3) construction of hypotheses. (}} 
deduaive reasoning. (4.1 the process of verification — arc the 
nearest possible approach to perfection in reasoning, and may not 
bc at present susceptible of jraprmemcnt. it would not prevent 
.some genius from unfolding a new and better system, should such 
be within the bounds of possibility. I think we need have no fear, 
even though wc were all accomplished logicians, that (here would 
bc too much uniformity in our conclusions. . 

Thinking is no doubt the most important (unction or attribute of 
man : and, as the brain will contmuc to think, let us do what we 
can to ct>couragc its very best performance, 

In an examination of such repoKs as I could obtain from the 
Bureau ol Ctlucalion at Washington, with the view of ascertaining 
whether any of our schools were teaching logic, 1 was unable to 
find it In the curriculum of any Slate, though it is true tliai only a 
lew were giverv. The sole reference to il in connection with the 
schools ol the United Stntes was in « list ol books considered suit- 
able for teachers' libraries, and prepiircd by the librarian of the 
Bureau of Education, which recommended Professor J r von s's 'Kle- 
mentaT)- Lessons in Logic.' and a work by JohnSluatt Mill. 

In a programme of ibe studies in a iniicd school in a certain de- 
partment m France. 1 found the upper class, from eleven to thir- 
teen years of age, devoting ihirly-fivc mtnuIcA in the afternoon lo a 
recii.itiofl of which logical analysis was a part : an<l Ihiit is ilic only 
reference to it as an object of study I haw been able to find. 

Professor Agassis, in sjMaking of the study of natural history 
being of great value to all scholars in urging its iin)>uriance. goes 
on to say, " The difhcuh an 0* thinking can !«• acquinrd !>>■ this 
method in a more rapid way than any other. When wc study logtc 
or mental philosophy in text-books which wc commit to memory, 
it is not the mind we cultivate, it is the memory alone. The mind 
may come in. but if it docs in that method, it is only in lui acces- 
sory way. But if wr Iciirn to think by unfoI<ling thouifhis ourselves 
from the examination ol objects brought before us, then we ac<{uire 
them (or ourselves, and wc acquire the ability ol applying our 
ihoughia in life. It it only by the ahiliiy of ^ierviug for oiir- 
uhvj thai wf tan frtf tmruh'ts /ront Iht iurdtH 0/ authority. 
So long as wc have not learned how to settle a question lor our- 
selves, we go for authority, or wc lake ihc opinion of our tKi|£hbor : 
Ihat is. we remain tools in his liands, if he cboose to use us in that 
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way. nr we dccUre our in:ibilhx of having an opinion of our own. 
How shall we form opinions of our own otherwise than i>y cx.tinin- 
iag the tacii in the cue? and how cjin we learn these facts which 
arc undiai^ealile. thoK facts over which man. with nil his phde, 
can have no conlrol ? " 

I have no hrsii^tion in llius quoting Profr^sor Aga-uiz, nlihotigh 
he seems to be against inc. judginij from hb reference to logic 
alone, because hit remarks ceem so applicable to wh.ii I an) ui^n^, 
in that they »o strongly inculcate the nccestil/ for logical training 
(and which the Uudy of natural science K'ves) in what is certainly 
a convincing manner. Still. I am fully per&uaded that he would 
not have spolccn in this way about logic, i( it had been understood 
Ihat it was 10 be (auglit in ihc way he urged with natural history; 
<nt.. to take the objects or words and propositions in use even- day. 
and apply thete principle* to them. Il then becomes somethin;; 
vcr)- much higher than a mere feat of memory, and 1 fail tu sec why 
instruction in logic would be any waste uf time, even whrn natural 
histar>- was t>etng studied, and where the kind of work to wliicli 
Professor Agas^iz refers is out ol the question ; and for the present 
this seems to be the case in all our grammar-schools. The great 
desideratum it ihe proper presenUtion and leaching o( logic by 
those who really understand it thcmsclvu. 

In conclusion I would say thai it is very dilTicult for me to un* 
derstand why. if logic is ever worthy of study, it is not more neces- 
sary in the beginning of an education than at its ciusc. I will 
therefore hope that all who arc engaged in the pmfcsiion of teach- 
ing will give this subject their serious consideration, and perhaps 
trial. Let us not forget that logic teaches us to reason correctly: 
that good reasoning will give us more knowledge, and this will 
give us power: which, if combined with good character, cannot 
help making its po&ive&sor more valuable t« himself and to his 

fellows. S. J. BlJ-WSTEAD. 

THE AMERICAN PUBLIC HEALTH ASSOCIATION. 

The American Public Health Association held lis lifieenih annu.il 
meeting at Memphis, Teiin.. on Nov, 8. 9. iQ,and 11. The attend- 
ance was good, among those present being many of the promi- 
nent sanitarians of the United Slates and Canada, At the tirst 
session ninety-four new members were elected. The annual ad- 
dress was delivered by the president. Dr. Oeorge M, Sternberg. 
U,S..A. Tlie following is an abstract ol ihc address : — 

"It was due to the yellow-fever epidemic of iSjS.lnwhich Mem- 
phis was the chief sullerer, ibat «tqi* were taken at our meeting of 
that year, in the city of Kichiiiand, to urge upon Cangress the im- 
portance of a naiioiial board of tiealih. Kecognitifig the fact that 
epidemics do not riMpect State boundary-lines, and that an ellicient 
sanitary service in times of emergency requires a liberal expendi- 
ture of money, and unity of action on the part of sanitary oliicials. 
we urged the formation of a ceiiintl health board, .ind for a lime it 
seemed as if our well-meant plans would be crowned with success, 
[ndccd.tbcy were crowned with partial success, for all n^uai recog- 
niie that in the early days of its existence ibe National BoanI of 
Elealth accomplished much good. It is unnecessary for mc to 
refer to the various circumstances which conspired to paralyie the 
effective energy* o( this board. Unhappily it is a thing of the pa«t, 
and the hopes which we hiid founded upon this our bantling arc 
but a memory of the r'ast. But wc should not be discouraged that 
our first effon has failed, A careful connirtcralion of the circum- 
stances which led to this failure may enable us to mature a better 
plan. Such a [>tan. indorsed by the Judgment of the experienced 
sanitarians here assembled, and properly presented to our national 
legislators, could not fad to receive lespeclful attention. 

" One thing appears to mc 10 be thoroughly demonstrated by the 
expenence ol the past: namely, that a central he.ilth bo.krd. to be 
eflieieni, must be attached to one of the depart in en Is o( the govern- 
ment now in existence, so tliat it may be under Ihc protection of a 
cabinet officer. It would t>e useless to ask at the present time thai 
the sanitary interest* of the country may be represented by an .ad- 
ditional cabinet officer, a minister of public health, although there 
can be no doubt that the interests involved are sufficiently impor* 
tani to justify such an innovation. But we may at least demand 
that the »anilary interests of the people of the United Slates shall 
reccire the same consideration from the national govarnmcnt tKat is 



accorded to the educational interests, the agricultural interests, etc 
Wc may at least ask for a bureau of public health, with a commis- 
sioncr at its hud, and with the necessary secretaries and clerical 
force to make it ellicieni ; and attached tu sxich a bureau should be 
a witll-eq nipped laboratory, in which expert bacteriotoj^'sts. chem- 
ists, and sanitary engineers should \k employed in tlic experimental 
investigation of unsettled sanitary problems, such as the natural 
history of disease-germs, the best methods of destroying them, pro- 
tective inoculations against infectious diseases, problems in sanitary 
engineering (such as the disposal of sewage, domestic sanitation, 
etc.). food-ad ulierat ions, and a variety of other questions of equal 
importance, which will readdy occur to you. I do not approve ol 
the plan of having a central board of health, composed of uiemhcrs 
located in v,-trioiisp,arts of the country. Such an organiialion is 
cumbefsome, and il cannot be expected that a board which ts only 
assembled at long intervals, and of wbicli the members arc occu- 
pied by various pursuits, which claim their time and best thought. 
wdPrender the most eificient service. On the otlwr hand, by diver- 
sity vl opinions they may greatly embarrass ihcir executive oflftccr, 
who must necessarily be located in Washington. Nor, in my opin- 
ion, would a board composed of oRieials at the head ol various de- 
portments in W.uhington, such as the surgeon -general o( the army. 
tlic navy, and the marine- hospital service, as has lieen suggested, 
be much better. These officials are fully occupied with Ihe duties 
pertaining tu their ofTicc, or at least have not sut^cient leisure 10 
uniJenake tlic executive work of a central health buircau. 1 would 
therefore expect beiiernrsults from the ontrarameiled action of a 
single commissioner, who would be responsible directly to ibe cab- 
inet nflicer 10 whose department his bureau was aiiachcd. and who 
would necessarily be contrDlled by the law defining the nature of 
bis duties. In this case it is evident that the good uccumpliahcd 
would de|H:nd largely upon the til ness of the man selected for the 
speolil duties intrusted to him. and that a political appointment in 
the lirst instance, or the removal of a suitable man for political 
reasons, would entirely defeat uiir object. 

" Wc may. however, ignore this possibility, and trust to Ibe good 
judgment of the chief executive and the growing public sentiment 
in favor of reiainiii;^ efficient bureau officers, without regard to 
party changes. 

" In connection with a bureau of public health, it would certainly 
be desirable to have an advisory board of healtli. to which the 
commissioner could refer question* for consideration, or which 
could advise himof newmMsures, ordesirabltj changes in his regu- 
lations, which, after hill discussion, commended tJiemsclvcs to the 
judgment of the board. Such a board should have no executive 
power, .md the members should receive no pay lieyond their actual 
expenses in attending the appointed meetings. I would suggest 
that such a board should consist of itic surgeons-general of the 
.^rmy. the navy, and ihe m, inn e- hospital service, and of the ]>resi- 
dcnls of Suie boards of health. One annual meeting in Washing- 
ton would probably answer the purpose for which a board would 
be constituted, except in case of an actual or threatened epidemic, 
when It might be cottvened. at the suggestion of its president or ol 
the commissioner of health. 

" I request your ciielul consider.ition of the plan here suggested, 
and, if it meets your approval, would urge the imporunceof taking 
such action at the present meeting as will insure its being properly 
brought before the Congress of ihe United States." 

Dr. Sternberg referred to the epidemic of yellow-fever at Mem- 
phis in 1878, and the sanitary improrcments made in tlic city since 
that time, and then gave its inhabitants the following advice : — 

" Do not allow yourselves to fall into a state of inaction and false 
security because (or several years our foe has been kept at bay. Al- 
though it is now evident that yellow-fever is not epidemic in any 
portion of our land, and we have learned by recent experience tliat 
by proper measures il is possible to exclude il lor a series of years, 
even from the city of New Orleans, yet there arc so many po.ssibili- 
ties of its introduction, in spiteof the vigilance ol those who have 
charge of the gateway of the Mississippi valley, that it would he 
folly to neglect those local measures of sanitation which remove the 
vulnerability of cities in the presence of the germs ol pestilential 
diseases. Shutting the door is of prime importance, and white the 
keys are in the hands of our energetic and able colleague. Ur. Holt, 
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wc ittay fed cooi para lively sale, Uut the dfKient pretidcnt of the 
Louiiuna Slate Board of Heallh cannot guaranifc ihai all ave- 
nues o< approach are neeurely guarded, inasmuch as some of tliese 
4VCDUCS are qgitc bc>'on(l his control. Thi» is exemplified by Ihe 
Bdoxi epidemic of 1886. Local ouibrcaks, such as iSai at Biioici, 
and the epidemic at Key West and al Tampa durin}; the prehcni year, 
show that the conditions upon our CuK coast arc no less favorable 
10 the presence o( yellow-fever than iliey were in former years, and 
that our immuniiy depends solely upon the exclusion o( an exotic 
germ. Unfortunately, aUo, ihe BiloKi epidemic illu«1n<ie^ the very 
jfrcatcsi liability of physicians to fall into error with reference to 
the diagnosis, when yclloiv-fever unexpeciedly makes its appear- 
ance outride ol its habJlual nng^. Hiiilory repeats itself In this 
particular. The early cases in an epidemic, which arc often mild, 
are pronounced to be ma la rial 'fever : and ibis diagnosis is often sus- 
tained by those who have eommilled themselves 10 It, when no 
reasunable tloulit remains In the minds oi unprejudiced ph)-aicians 
as to the true nature of the malady. 

■■ The question whether it is practicable to nialte a city, which 
lies in the area subject to invasioi>, proof against epidemics of yel- 
low-fever and chulera. is one of rtrry ^reat importance. Al the In- 
lemationalSanltaryConlerencest Rome the delegates from England 
and from India opposed all quarantine restrictions as unnecessary, 
anil pointed to the fiict tbal for years there has beai constant and 
free communication between cholera-infej^ted poru in India and 
the seuport cities of England, but that cholera has not effected a 
lodgement in that country. Dr. Thorive Thome, of the luc.il gov- 
ernment board, a delegate lo the conference.ascrihed ihi* immunity 
%Q the sunilary improvements which have been carried out in Kng- 
land during the past ten or twelve years. He stated, that, durinx 
the period included between the year* 1875 and 1884, an .unouni 
'exceeding sue and one-quarter millions sterling per annum had been 
expended in England 'under private and public acts mainly of a 
sanitary character." Dr. Thome Thome, in his report of the pro- 
ceedings of the conference referred to, saj-s, — 

" ' Lastly, I would note that I took occasion lo explain lo the tech- 
nical commission that expcniliiuretsuch as I have referred to ar*. 
with only very trivial exceptions, voluntarily incurred in the interests 
«l public health. 

"'[ (hen went onto show, in connection with this expenditure, that 
the average annual mortality for I-.nglnnd and Wales was now 
only 19 as. opposed to 22 per i.ooo in the decennial period 
1861-70: and this noiwiih^n.ariding Increase in population of lome 
5,000,000: and taking the continued fever mortality of this country 
as that which, in point of causation, most nearly resembled cholera, 
1 pointed out. that where^u. in the live years 1865-69, this mortality 
was at the rale of 934 per 1.000,000 living, it hail steadily fallen to 
418 per 1,000.000 during the period ili8o-83,and that It is now only 
307 per i.ooj,(x».' 

■• in a later communication, published in the PraeUli^ner lor 
October, 1887, Dr. Thome Thome gives fuller details of the Kng- 
li\h sysnrin of (iroieciion against cholera as follows : * Havinj; de« 
liheratcly abandoned the system of qitar.iniine, we beg.in many 
years ago to urganite the system of medical inspection with isola- 
lioii. The medical inspection comes titsi into operation on our 
coasts. The customs officers board the vessel coming into our 
l>ort, and they at once communicate to the sanitary authority the 
occurrence ol any case of cholera, choleraic diarrhoea, or su.s|)ccicil 
cholera. A i-essel so ?iffecied is deiainerl until the metlical officer of 
health has ctamint-d every uicmher ol the crc%v and passengers. 
Those actually sick of cholera or choleraic diarrhtra are at once 
removed lo the port sanitary hospital, and .my jiervin cenilietl to be 
suffering from any illness which th.ii officer suspects may prove lo 
be the chnlerjt is detained for a true period nt observation not ex- 
ceefling is^-o days. The medical inspection is thus followed by Iso- 
lation uf llic sick. Unlike a quarantine system, this process docs 
not interfere with the hcilthy. or expose them to risk by herding 
them Kigether with the sick: but the names of the healthy, and the 
places o( ibeir destination, are taken down, and the medical oncers 
of heiitth of the districts in question arc informed of the impending 
arrivals. This part nf our system has been name<l our first line of 
defence, but it would be of little value if we «toppe(t there. Out 
main irust is in the promotion of such local sanitary administration 



in ev«iy pari of the cooniry as shall rid us of the conditions under 
which alone cholera can spread. In periods of emergency, as dur- 
ing the past three years, a special medical survey of such distrtcts 
as are most exposed to risk isorganixcd under the supervision of the 
medic-tl officer of the local government board, and. where r»ecded. 
the sanitary authorities are urged to anion. Importanl as have 
been the results of the recent survey, they would go for liltle were 
it not for the stea«tily m.iintaincd work of the sanitary authorities 
;uxl thrir olTiCcrs throughout the kingdom ; and we who have been 
taunted abroad for opposing quarantine, because its restrictions 
touched our commercial inteicMs and pockets, may justly fed 
proud that in England and Wales alone the people have, during 
the past ten >-ears. ol their own accord, and apart from government 
dictation, spent, by way ol loan or in current expenditures, over 
/80.000.O00 sterling for purposes nuinly of a sanitary character. 
Anfl v.e may fairly ask whether any corresponding expenditure has 
in other countries given eridcTHX ol real faith in a quaranihie 
system.' 

" Without denying tlie value of Ihe sanitary improvements which 
have been carried out in England, and the (xissibility that her immu- 
nity from cliolcra is largely due in them, the delegates from more 
exposed cuuniriM, such as France and Italy, demanded a quaran- 
tine station upon the Suez Canal, and pointed out the fact that their 
seapon cities were not in such a sanitary condition that they could 
hope to escape the ravages of the pesillenec. in case of its introdtic- 
tion, and that to place them in such a stale of defence would re- 
quite lime and the expenditure of large tumsof ntoney. It was 
noticeable that thoMr countries (such as Turkey, Kg>"pt. and Spain) 
where sanitary improvements have made the least progress were 
the most exacting with reference to (|uaraiiiine restrictions. They 
evidently looked upon these as their only ho(ie. and were advocates 
of Ihe old-fashioned time-quarantine, which, as carried out in lhe*e 
countries, has oficji been attended with liarliariiics which are Iniot- 
eralile for civillied rutions. Setf-preservatioit ts. indeed, the tirsl 
law ol nature : but it i% b-irbarous lo sacrifice the life nl another to 
save our own. and. in guarding the lives of a community, we are 
bound to show due consideration for Ihe health and comfort of 
tliose who are Ijelicvcd to be the possiblv bearers of disease-germs, 

" Recug^i^ing this humane piindplc, a majority of the delegates 
to Ihe sanitary conference nf Kome were anxious to effecl a com- 
promise between the old-fashioned time-quarantine and the British 
practice, which they could not rely upon for the countries of south- 
ern Europe. It was believed that such a compromise was practi- 
cable, and that the pl.in agreed lo by a majority of the delegates 
present was more reliable than a simple quarantine of detention, 
1 must refer j-ou to the published transactions for ihe details of Ihis 
plan ; hut in hrief it cnnsisted ol a unitary supervision of ships at 
the port of departure, when this wa.s an infected port or in com- 
^municaiion with an Infected locality : in the sanitary supervision of 
ship -ind fKissengeri while in transit, by a properly qualified physi- 
cian upon all i)asscngcr-ships ; and in such detention -it the purl of 
arrival as might be necessary for the dLSiiifcction o( the ship, the 
personal effects ol the p.-issengers. etc. If one or more cases of 
cholera should appear on board during the voyage, they were to be 
isolated, and rigid measures of disinfection carried out, and the ac- 
tion of ihe health aulhoriiie* at the port of arrival was to depend 
upon how effectively this had been done. In »hort, the treatment 
of the vessel and its p<-issengcrs was not to be determined in ad- 
vance hy arbitrary rules, bui was to be governed by an intelligent 
considcr.ntion, by an expert, of all the circumstances relating to the 
s:initary hlstor)' of the ship from the date of its departure from the 
infected |>on. This rational quarantine ser\'ice. which is far lets 
burdensome to the commerce of -■> country than the arbitrary time- 
ciiiarnniine of former days, has pnivcd itself to be aIso mure effec- 
tual tn .iccomplishing the end in view. This is amply proved by 
recent experience in our own country, where, to a large rxient, the 
principles indicated control the aaion of the health-odiccrs of our 
principal seaports. Look at the city of New (Weans, where epi- 
demics of yellow-fever were formerly so frcqtKni as to lead 10 the 
belief that the disease was endeiiiic. and a necessary evil appertain- 
ing to the situation ol the Crescent City. Happily, under an effi- 
cient quarantine service, she has now a record of seven years' ex- 
emption from ihe dreaded pestilence," 
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In discussing cholffn and iia probable appearance in the United 
Sutcs, Dr. Sternberg suid. — 

•' [l is pcrtvaps 100 soon to speak with confidence with reference 
10 the action taken by the saniiary officials of the port ol Ni-w York 
upon the reccnl afrtval of two <IwlCT.i-infccle(] vcSicU (rom the 
Mcdilcrmneiin : but we h»vc good reason to liope that tbe meas- 
ures l;iltcn wtH prove sufTtcicnI. and thai thh pesUlenliiil diseai^. 
which hm (or several years been ihrealenin); us from a disUnce, 
has not cffecicil a lodj^rmeni upon aur &horc<h Whether it would 
be practicable to put "ur seajHiris in such a Mile of saiiiiar>' defence 
that it would be safe to open the door and tWythc foe,isexireinely 
doubtful. I have never believe*! ihai jcllow-fevcr was excluded 
from New Oileann in tS62 and 1863 by the u^nitary regulations 
enforced by General Duller, as has been claimed. The exemption 
from this disease eiijuycd by the unacclimatcd soldiers from the 
North, who filled the luiftpiialt in tlul city at the lime mentioned, 
was due. in my opinion, to ihe abtcncc o( commerce during" the 
military occupation of the cily, and to the rig'id enforcement of 
quarantine restrictions. 

" Uut I da believe that this and other cities similarly htcated can 
be preaervcd from such devastating epidemics as have too often oc- 
cuncd ill the iiasi, and thai, by ihecajrying-outof needed sanitary im- 
provements and the cnnst.-ini super.n.Mon a( eicperi sanitary ollici a Is. 
supported by an enlightened public sentiment and lufTicient appro- 
priations, the ravaj{c!S of pcsitlenlial diseases may be resiricied 
within very narrow limits. 

" .\» regard:! cholera, Ihe system of local defence is eveii simpler 
thaa in the case of ycllow-fever. .\mplc evidence demonitnilcs 
ihu the epidemic extension of this disease depends largely, if not 
exclusively, upon the water-supply. Where this is imbjccl to con- 
tamination by the discliarges of the sick, there cholera a liable to 
become epidemic. On the other hand, cities like Rome, in Italy. 
which have an ample supply of pure water, drawn from a source 
not likely to be contaminated, seem to be cholera-proof, notwith- 
standing iheliUhand squalor in which a considerable portion of Ihe 
population live. The same thing is seen in N.iples. which in 18^4 
suffered terribly, but which, since the completion «f its new s>-siem 
of water-works in 1885, h.-w enjoyrd a comparative immunity. fKJt- 
withstanding the fact that cholera still prevails in fi.ily. and that wc 
have e^'idence of its presence in a malignant form in the city re- 
ferred to. When I was in Naples, in 1885. the m.iyor of the city 
invited a number of the dcleg.-ttet to the sanitary conference lo the 
municipal i»alacc for the purpose of conferring with iheni with rcf- 
errncc to projected sanitary improvcmcnis. and especially with 
reference to the best system of sewerage for Ihc ciiy. which, up to 
the present lime, remains destitute of sewers, and which, I may add, 
is a noted stronghold of typhoid- lever. In the course of the con- 
versation. I suggested to ihr mayor Colonel Wiring's American 
syslciu.whicli has been tested with such favorable results in this 
city. Mv recommend.iiion was sustained by the distin[;uished 
Germ.m'b.ncicriol agist, Ur. Uoben Koch, who was one of the dele- 
gates present. 1 may rcm.irk that I have recently received a letter 
from Dr. Koch, asking me to giie him full p,-irLicular« with refer- 
ence m Ihe details of this system as carried out in the city o( Mem- 
phis." 

In comuienling upon quarantine as at pre»ent practised in this 
country, the president said that he considered it a wrong principle 
thai commerce should be taxed for the support of quarantine 
establishments. In his judgment, the people who arc protected 
should (lay the cost of such protection. He was not so much con- 
cerned with the unjust lax laid uport ship-owners as with the gross 
injustice to pa-wengcts practised at many potlri in various pans of 
the world where they are so unfortunate as to he detaineil al a 
quarantine station. He nJTralcs the history of a case of lliis kind 
which frll under his own obscn-ation, He says, *■ When t left 
Brazil, in the month of August last. small>[>OK was epidemic both 
in Rio de Janeiro and al Para. Our ship touched at ["ara. and five 
(lays lateral Barlndues. A |Ktssengcr for this port was not al- 
lowed to bnd, heeause of the prevalence of «malI-pox in Brazil. 
Frocecding to St. Thomas, le&s than two days' sail from Itarhadoes, 
our passenger was ag.iiii refused permission to Und, except to goto 
the quarantine station fur a certain number of days. This was all 
right, hut the conditions upon which he would be received seemed 



10 me to be all wrong. Either he himself or the ship must guaran- 
tee the payment of iJie quarantine fee*, whkh would be Uirce dol- 
lars a day for liis board, and live dollars a d.iy to the quamniine 
phj-sician, if he were alone. If others were at the station at Ihe 
same lime, tliis fee would be divided between them. One c;m eastly 
imagine what a hardship such a tax would be for a person of lim- 
ited means, who had only provided himself with furids for the 
journey he had undcrlakcn. The agent of the ship refused to lake- 
any rcsponsilriliiy. and our p.isscngerhad no resource but 10 sub- 
mil to the im|>usil{on. or to come on to New York, paying his pa»* 
«,ige to that port." 

Another illustration of the wiU arising from the present system 
of supponmg quarantine establishments was given by I>r. Sterrf»erg. 
in his address, as being his own enpericnce when he recently .irrived 
al New York quarantine on his return from Braiil. ■■ With ihc 
deputy health-officer, who Ixtardeil our ship, came a man with a 
jug. ! WA-t informed by one of the oHicers of the ship lh.it he was 
to disinfect the vessel. Beinj: sumcwbat curious to know the 
method of disinfection rmplo}-e<l, 1 aslteil the ship's suigron 10 go 
with me to in«pccl, when, after a detention of less than one hour, 
we had sianed from the quamntine station lor our wharf. We 
found thai the man with the jug had towered a bucket by means of 
a rope through one of the hatches between decks. Upon pulling^ 
up this bucket, I found that it contained iwo or three pounds of 
some powder which had been wet, probably with acid solution, and 
which gave off .in odor of chlorine, Nodoubt, when first lowered 
between decks, there had been a considcrablccvolution of chlorine;, 
hut, in the vast space to be disinfected, it was so diluted that at 
Ihe end of an hour I did nut deteei the odor of chlorine-gas when I 
lifted the hatch, and it was only by approaching my nose to the^ 
bucket thai t was able to ascertain what disinfectant bad been used. 
The most curious p.iri ol the story is, that 1 w.is informed that the 
bucket had been lowered between decks to disinfect a quantity of 
hides which were stored in the hold. What was the oliject of thi^ 
■ disinfeaion ' ? Evidently not 10 disinfect, for no one al the pres- 
ent day would think ol maintaining thai the hides in the hold ha4 
been dbinfeaed by the procedure of ihc man with the jug. The- 
only object th.it f can («riceive ol depends upon the fact that ther» 
is a (kc for disinfecting, which must be paid by the agents of the 
ship : at least. I was so informed by one of the olTiccrt of the »hi]>." 
The president referred to the fact th.w, while exotic pestilential 
diseases, such .-is yellow-lever and choler.x >vere the Ifvcr^ which 
move cor^ioraiions 10 m.ike necessary sanitary im|)rovcmcnts. these 
are. as compared with certain indigenous or naturaliied infectious. 
di.seascs. of secondary importance. The chief aim ol the Amehcao 
l*ublic Health Association should be lo naccrlain what measures 
arc most effectual for the restoration of their .endemic tnalatlie*,' 
such as typhoid-fever and the malarial fevers, and for the Iwni 
ment of all diseases in which the contagion is given off from lh»| 
persons of the sick, such -as scarlet-fever and small-pox. 
far as the iliseiiscs of the class last mentioned are conceriiwl. 
may safely say that wc know how they may he banished from 
community: vijr., by imiaiion of the sick, and disinfection of a 
infectious material, and, in the Cwc of tm.ill-pox. by vaccination. 
The main mission of the sanitarian, therefore, is to ins«l upon the 
thorough execution of these measures. 

Other topics deak with in the address were the necessity (or 
instruction of the people in thf principles of personal hygiene, 
which labor Mr. Henry t.omh of Kochesicr had borne so nobla< 
and generous a pari, by giving priies for essays on the constru 
lion of the homes and the compn^liinn o( the food of the working- 
man: the erection of laboratories, such as that at Johns Hopkins 
University, the Hoaglaiid .it Qroaklyn. and others at New Voffc. 
Philadelphia, ftosion, and Ann Arbor; the infectious diseases at 
animals. — anthrax, swme-plaguc. hydrophobia, etc. With rcler- 
encc to the germ of cholera. Dr. Sternberg said. — 

"With reference to cholera. I m.iy say lo you thai recent re- 
searches give support lo the conclusions ol Koch as to tbe jTAth- 
ogenic r^/f in this disease, of the spirillum discovered by him ia 
the intestines of cholera p.itienis. lis constant presence in thift 
disease seems to be dwnonslraied, and it is now (jcncrally adtnitt 
by bacteriologists that there arc detlnite characters by which 
m.iy be distinguished from similar organisms nblalne<l from other 
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sources, such u the Fmkter-Prior sptrillumandthe cheese spinllum 
of Uctirkc, which ckisely resemble it. 

" t.utiig. (lirvctor of the cholera hospilals at Trieste, ezaininetl 
the dejects in one hundred and seventy cases of chokra, and found 
the spiiillum of Koch in every cjui; . on the othenh^tiil. the bacillus 
of Emerich wa« only luunil in forty i>ut of the wl»nle number of 
€a«es examined. Titioni and C'tttani aUo found Koch'c spiritlam 
in ihc contents of the intestine in iwcmv-four cases examined by 

ilhem during the epidemic at Dokigna in iS86. At Padua, also. 

iTMearehes macle by CaiUfstnni and Morpurgo^ve the tame ri^stilt: 
the spihiliim was constantly found in the dejecta in recent cams. 
These observers slate ihai the cholera spirillum retains iis motil- 
ity and reproductive power for a coniiderable lime in sterilized 
distilled walcr. They wen able to obtain cultures after two tivonlhs 
from such water. This miportani fact h=is been verified by Pfeiffcr, 
wlio fount), however, that in the presence of common «prophyiic 

'bacteria the cholera microbe soon died out. Ilucppe hatshuwn 
that the cholera s|>iril1um forms reproductik'c elemcats. which he 
calls arthrosporcs. These are not to readily destroyed by desicca- 
tion as are (he frcih bacilli, but ihey have nothing: liftc *hc resiiling 
power to heat and chcmic^d agcnis which charactciiirs the en- 
do^nous spores of the bacilli. The exact ptoponion in which vari- 
ous disinfcctinf; aj^citls are destrwciive of ihe vit4lily of the cholera 
spirilla has now been determined with great prcdiuon. and will tie 
Mated in tletail in Ihe report of the committee on disinfectants lor 
Ihc present year. This cominittre has also made Mtcnded cuperi- 
ments of the same hind, in which the typhoid bacillus and various 
oihei pailiogcnic ur]|;anbms have served a.<> the le»l of jrennicide 
]>owcr. The chemical products developMl in ctittures as a result 
of the vital activity o( the cholera spirillum have been studied by 
Bitter. Buchner, and Conianl. The last-named author claims lo 
have demonstrated the presence of a poisonous ptomaine in cholera 
cultures, which, when injected into the peritoneal caviiy of dogs, 
gives rise to symptoms rescmblinR those of cholera. A recent 
obitt;n'ntion of value is ih.tt of Hujwid. who finds ihal bouillon 
cultures of the cholera spirillum have a peculiar chemical re-aciio<i 
by u'hich they may he distinguished. According to this author, 
thcaitditionof a 5- to-per-ceni solution of hydmchloricacidlo such a 
culture gives rise, within a lew minutes, to a rose-violet color. 
which subsequently, when exposed to lighi. changes to a brownish 
shade. The re-action does not occur in impure cultures. The 
Tinkler-Pnor spirillum ii takl to give a similar re-action after .1 

tlonger time, but the color first developed b of a more brownish 
^ue." 

The etiotof^cal ru/rand biological character of the typhoi<l ba- 
cillus, discovered liy El>erlh in 1880. were fully discussed, l>r. 
Sternberg says that there is very little doubt that this organism is 
the cause of typhoid -fever, although no satisfactor}' proof by inocu- 
lation in lower animals has as yet been found. This, liowcvcr. 
he doe* not regaitl as surprising, inasmuch as we hnvt no evi- 
dence that any of the anim;i)s CKj^primentcd upon are liable to 
contract the disease, as man docs, by drinking; contaminated water. 
In speaking ol malaria and its causative inicro-oor^rtlsm. he saitl. — 
"Among the most important invevtigaiions of the past year are 
thoseof Councilman of ILaltimorc, and Osier of rhitadc1]>Hia, with 
reference to the presence ot micro-organisms in the bluutl of ma- 
larial-fever p.itientv lloth ot these observer« contimi the discovery 
of Lavcran, who in 1880 announced, as the result of extended re- 
searches made in Algeria, ihal blood drawn frum the finger uf such 
patients during a febrile paroxysm contains a p;irasilic infusorium, 
which presents itself in diRerent phases of development, and which 
in a certain proportion of the cases was obscr>'cd as an actively 
motile flagellate organism. Osier and Councilman have found all 
of the forms descnbed by Laveran; and Ihe l.isC-named observer 
reports that in recent icsearchci in which blood was obtained di- 
rectly from the spleen, the rl;igrllatc form was almost constantly 
louiiiil. Whethertheaincclioid 'pUsinodium ' found by Marchiafava 
and Cclli, of Rome, represents an early stage in the development of 
this organism, or whether it simply represents a change in the retl- 
blood corpuscles, which occurs also in ot tier diseases, as is claimed 
hy Motfto. ha« not yet been definitely deiennincd. It is somewhat 
curious that just when we arc receiving satisfactory evidence uf 
the parasite of L.irer.in in the bluoil of malaria I- fever jMtienu. Ihe 



bacillus ot Klebs and Tomassi-Crwlellii which appeared to b« 
dead and buried, has again been intrtxJuced 10 our notice l)y the 
distinguished German botanist F'erdinand Cbhn. In his pa|)cr, 
puMi!dt«(I in June tasi, he gives an account of Ihe researches of a 
young physician named Schiavuiii, who has made researches in 
Ihe vicinity of Pola, a malarial region in Istria. The itKlhod fol- 
lowed was that of KIrbs and Tomassi-Crwlelli ; viz.. examination 
of the air and water in nalaital localities, and inoculation experi- 
ments m rabbits. 

" The bacillus u>as constantly found in the air, and the rabbits 
inoculatnl presented symptoms and pathological lesions Itcltcved 
to be identical with those of malartal-fci'er in man. 1 cannot at Ihc 
present time go into a critical discussion of the evidence presented, 
but would refer you lo an ciperimcntal research made by mysdl in 
New Orleans in the summer of i8te, in which I repeated the ex- 
periments of Klebs and Tomassi-CrtKtelli. and arrived at the fol- 
lowing general conclusions ; — 

" Among the organisms found upon the surface of swamp mud. 
near New OHcans. in the gnllcrs within the city limits, are some 
which closely resemble, and perhap» ate identical with, the bacilltift_ 
malaria; of Klebs and Tomassi-CrudcUi : but there b no sal 
faciofj' evidence that these, or any of the other bacterial organisms' 
found in such situations, when injected t>cnealh the skin of a rabbit, 
give rise lo a miilariaMcier corrcs)Mnding with Ihe ordinary palu- 
dal fevers to which m.in Is subject. 

'■ I see no reason to modify the opinion here expressed, notwith- 
standing the indorsement given by Cohn to the results announced 
by Schiavuixl. These rcseatchci relating to organisms in the: 
and water, and experimeRt<i> on rahbiis, especially in the hands 1 
an inexperienced mvcstigator. cannot have any great scicnttliel 
value in ihc elucidation of an etiological problem. The sources 
of possible error are too numerovs.and the meihod is m any case 
inade<{uale for Ihe complete solution of the problem. It is essential 
Ihnt the infeclious agent, especially one so easily demonsirated as 
this bacillus, be proved lo be present in ihe blood or tissues uf 
malarial-fever patients ; and in the absence of such proof, experi- 
ments on rabbits, and researches in ihe air of malaria! regions. CAn 
have but little weight, it may well be that in the swampy districts 
of warm climnics. where malarial-fciers prevail, one or more spedi 
of biii'illub »ill be ftiund in the air or in the water, which areafc 
from the drier air and running waters of non-malarious uplands; 
but this is simply an interesting fact in natural histon-. relating M 
the distribution of organisms of (his class, and by itself caniwl 
accorded any value in a consideration of the important question 
etiology. The method of research pursued by Laveran. by Marchia- 
f.tva and Celli. hy CouncHman and by Osier, is the true one, and 
none of iltese gentlemen have encountered Ihe bacillus of Klctia 
and Tocnassi-Crudclli in their extended researches. On the other 
liand. they ate in accord as lo the presence in the blood of a 
flagellate organism, and of certain sphrrical and crrsircntic iKxlici. 
which are believed to rrptrsenl different stages in the life-hjstor 
ot this infusorium." 

The address, taken as a whole, is one of the best which has ever 
been drlivered before the association, and will doublkss exdte 
great interest among sanitarians. Wc shall take occa«on to refer 
hereafter to some of the recommendations made by Dr. Slcnibcrg. 

THE THEOSOPMICAL MOVEMENT IN INDIA. 

Ekkst vun Weiiek prints in tVAr J-and utitf Afrtr an inter- 
esting paper on the Iheosophisis gf India, and accompanies i1 witli 
the illustration which is reproduced on p. 263. Hecallsaiieniion to 
the fact that students of V&lkerpsych^tgie cannot fail to be im- 
pressed by India's awaiicning from her long intellcctuat sleep. 
To-day the new and fresh iniellectu.Tl life may be obsened from, 
the Himalayas to Ceylon, and from the Indus to Ihe fruitful lands 
of Butin^h. This movement owes as much lo the spre.id of ihc 
English langu.igG as to any other one cause. It is now customary 
for all etlucatcd Hindus to be able to speak Ihe English languaR 
fluently, and the British Government has helped this on by its sySi*!) 
tern of schools. 

The Aryan Hindu Is nalursIIy of a metaphysical and spccuUltve 
liim of mind, and It is therefore not to be u'ondeied at that the 
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newly arowwd inielleciual activity should hare found rxpmsion in 
tKe i»-cal\ed (hcoiophical mo\-ement. The first impulse to this 
idealisiic development tliil not come, however, from India iImK. but 
from abroad. It came from the land which.M the writer cynlcalljr 
expre&scs tl. is the m<Mt unfruitful soil for Ideatislio fruit, the United 
Slut« o( America. It was in New York, asiong-iffoas 187;. that 
Colonel Olcott laid ihe corner-stone o( the ihcosophical structure 
which wi» soon to exereise so wide-sprcnrl an influence. The prln- 
ciples of the cosmopolitan brotherhood of ihcosophisis, which in 
certain paTiicular»re»ciiiblr iho*eof the Freemasons or those of the 
Jewish sect of the Ksscnes. rapidly spread through other countries, 
Tlic indefatigable Apostle of the new society flic! hi* work so well, 
thai the number of associate societies, which in 1879 wns only two. 
inctKiscil in 1883 to ninety-ihree. anil in 1S86 to one hundred and 
thirty-two, 0( this l«t number, 107 are in lodi.i, 8 in Europe, 15 
in America, i in Africa, and 1 in Australia. The hcad«}u.-irter» and 
adminivrailvecentreof alt these societies is Adyar.a rural capital in 
M.-idra«, where Colonel Olcott dwell*, on the ba.ilcsof a river in 3 
p,ir.-tdiK of palms and flowers. Hix villu al»u »:rves aa the ){athcr- 
ing-placc where each year in Christmas wei'k more or fewer of the 
delegates of the theosophical societies throujfhuuC India aswmbte 
in convention. Colonel Olcott has manai;cd loimbuc thousands of 
men of the highcrcirclcsrrf India with his idea.i. He is greatly 
honored by his fclluw-thcosophists. and is iuved as a father and 
btrncfactur. His occasional jounic^-s lhrou};h the country are 
tike triumphal ])rocc.tsions, arnl his inFluciicc over ihc cultured 
classes of the Hindus lhroiij;h»ut India is extraonlinaiy. 

Some idea of the objects and aims o( the Theosophical Society 
may bir ^inhered from the following selection from the declaration 
of principles addpfrd at the annu;tt assembly t>f the delegates in 
1886. The objects of the society are there set forth as, (i) to !.iy 
the fnuiidaiion for a universal brotherhood of man, without distinc- 
tion of race, religion, or color; (j) to promote the study of the 
Ar)-.-)n and other Oriental literature*, religions, and sciences; (3) to 
investigate hitherto unknown n,ilural forces and the psychical 
powers of man (which is pursued by a pan of the brotherhood 
only). The brotherhood invites to membership all those who love 
their fellow-men, and who believe ihc divisions following from dif- 
ferences of race, religion, and color, to be an evil ; all students and 
scholars; all eameM seekers after inith; all philosopher* in the 
Eaat as >vcll as in the W<:»| : all those who love India and desire 
the reium of its former spiritual greatness: and, finally, all those 
who arc striving after pcmiancnc good, and not mere passing 
pleasures and the interests of a wordly lite, and who are ready to 
m,)ke p<,'rMinaI Mirril'iccs in unler to attain to knowledge of the 
highest good. Tlie society professes no special religion, and ha.^ 
in no wise the character of a sect, for it includes followers of all 
religions. It demands of all its members only such loleraiice of 
other faiths at« e.'tch man a*ks for his own. The society Interferes 
in no way with the Indian laws of caste, nor with any other »acial 
customs and usages. 

To exemplify these tolcr.int principles, the assembly hall at 
Ady.ir contains life><tii:e portraits of the repre)>ent.atives ami found- 
ers of all the great religions. One o( the m.iitcrs in which the 
society is busily cnifaged is the collecting at rare books of the old 
Indliin literature, written often on palm-leaves. The value of this 
Sanscrit library increases dn.ily, .and it is hoped to make il in time 
the most complete in the world. 

The illustration on p. 161 shows the delegates who assembled at 
Adyarin 1885. The beautiful Indian costumes, with their bright 
colors, and the high turbans often sewn with gold and silver 
threads, made the group peculiarly artistic and pkasing. Among 
the distinguished theosophists shon-n are President Olcott. Prince 
Harisingshcc, the English gcnvrnl Morgan, the thcosoplibt evan- 
gelist Lradbealer (formerly an Anglican clergyman), the Sanscrit 
scholar Bavanishangar. Mr. Cooper Oakley, an American and the 
editor of the Tkemofihitt, and the Hindu jihilnsupher Subha Rati. 
At these assemblies it b noticed by visitors that the delcgair« con- 
fine themselves to a vegetarian diet, and «ln not jiarlake of any 
liquor whatsoever. The assembly doM:d with a brilli-ini garden* 
patty, at wiiith old Sanscrti songs were sung to Indian munic. and 
the delegates were sprinkled with rose-water and bedecked nnlh 
tlowers. 



BOOK -REVIEWS. 
Tht EAueafion of Miin. By Frkidbich Krof.BEI,. TY. by W. 

N. Hailmann. New York. Applctoo. u". 
Eltm^ntAry Psyckoiogy and Kducatian. Wj ]. Baldwin, New 
York, Applclon. ta'. 

Dr. Harris is issuing the volumes of his InternatLonal Educa- 
tion Series with great promptness. Volume V, in the series is 
Frochcl's clas'sic work translated. Since this was whiten, now 
more than sixty years ago. its readers have irKreased in number 
j-earbyyear. Inaccessibility .tnd bad translations have hindered 
its progress m this country, but lioth these obstacles are rrow over- 
come, and no teacher who is imtninl wiih the spirit o( his p>roliis< 
sion will fail to have the ' Education of Man ' by him for careful 
study and constant reference. Wc believe that posterity will award 
10 Froebel the Jiighest place among modern c<lucators. fir was 
infmitely more practical than the authors of ' Kmile ' and ' Levana/ 
and infinitely more profound and philosophical titan Pestaloui. 
The spfrit of the kindergarten Is Frocbel's greatest achievement : 
the kindergarten itself is a n)ere detail. The spirit runs through 
all sound education, and the great manual -training movement, now 
the distinguishing feature of our educational development, is but 
another iruini festal ion of it. The presetit translation of Froebel is 
a very good one. and leaves lillie to be desired. Wc regret that 
the translator has disfigured the text and broken the continuity by 
interjecting observations of his own. 

Volume VI. is Bald^vin's • Elementary Psychology .ind Educa- 
tion.' Of it we cannot conscientiously say any thing compUmen- 
lary. and we confess our surprise at its finding a place in the series. 
We do not ohj«ct to making psycbolog)- as element.iry a* one 
pleases, but wc do objeiTt 10 making it prc-Kantiiin. The present 
author may have beard of Ihe Kritik iter rtintn VtrnuHft. but he 
certainly has never read it. We agree most heartily with Dr. Har- 
ris, that a leaclKr should know something of psycbt^ogy, and wo 
would go considerably further than he does in emphasiting the (act. 
But we submit that to teach psychology that is positively wrong 
and unscientific under the pretence thai it is cleiiicniary, is worse 
than to teach nothing of it at all lllusiraiions of loose stalenienl 
and positive error abound in this book. We read, for example, of 
" sense -percept ion, conscious pctception. and noumciial pctccption." 
The 'enduring self." matter, mind, space, causation, right, beauty, 
ami the like, are included under ' noumeiia.' We are told also that 
"choice is uncaused cause," and the fact that "literature represents 
man as free and rcsponsbic " is cited as an argument for freedom 
of the will. It is not prnlitablc to multiply the ei'idences of the 
author's incapacity 10 write the book. It is in no respect worthy 
of a place in this scries. 

NOTES AND NEWS. 
Another important acquisition to our store of knowledge has 
recently been made, says Naturt. Glucose, commonly called 
grape-sugar, has beat artilicially prepared by Drs. Emil Fischer 
and Julius Tafel in the chemical laboratory of the University ot 
Wur^burg. This happy achievemettt. which is announced in the 
number of the BerichU just received, is one which has long been 
looked forward to. and which cannot fail to git'c deep s.iiisfaction 
in chemical circles all over the worlil. As is generally the case in 
syntheses of this description, not only has the sugar itself been 
actually prepared, but. what is at least quite as imponani. consid- 
erable light ha.i.been thrown upon that much -discussed question, 
the constitution of sugars. A most remarkable, and yet only to be 
expected, attribute of ihisartilicial sugar is that it is found tn be 
entirely Incapable of rotating a beam of polariied light. As is well 
known, there are several luilurally occurring varieties of glucose, all 
of which may be cxpresst»l by the same empirical constitution, and 
all possessing the pow«r of rotating the plane of polariKalton : dcs- 
troie, or grape-sugar, the best-known of these varfcties, as its name 
implies, dn'iatcs the plane of potariiation to the righi, .is do se^'eral 
other less important varieties: white l;evulose, or fruit-sugar, ro* 
taccs the plane to the left. But in artificially preparing a glucose 
there is just as much tendency for one kmd to be foimed as an- 
other, and the probability is that both dcxiro and lan'oare simulta- 
neously formed, and thus neulraliic each other, producii^ a totally 
inactive mixture. U inuy be that, as in the case of raccmic acidi. 
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the iwo kiiiiU an: formed side I>r Hide, itnd neuiraliie each other in 
ihc ftoliitioii : or Jl m:iy vwen br. that, as is the case with truly inac- 
tive larinrk- ncid, there is a true neuirnliiMion within the mol«cul« 
itself. Which of these hypulhcses is correct is a qtiedlion (or fitr- 
Ihcr work lu decide. 

— Gaillard's "Frencfj for Ynuiig Folk*' (New York, Wcnjer) is 
conttnirtril nn a ound {Kil^ugic pUn. has numerous and ^ood 
illuiimicns. and is nicely gotten up. li -devotes special atlcitiion 
to ihc subject (rf French pronuacution, ami gives some vcrj- pnc- 
tical dtfections on the «ubjecl. We only question whether the mlr»- 
dueiot^' chapters t\a not employ too iTutny long warin to be easily 
comprchcndffd by the beginner, 

— The Fish Coniniiasion steamer 'Albalro*'?' left Washington 
last week on her extended cruise to ilie I'acific coast. The voyage 
was arranged by the late Professoi li^ird. and is now beint! carried 
out by his successor. Mr, G, Urown Goodc. the new commissioner. 
The * Athatrass ' has been engaged (or several years in the deep- 
sea work of ihe Fish Commission in the Atlantic, the results ot^ 
lained being of great economic and scientific value. There has 
come a demand from Ihe PAcillc const (or similar work there, where 
Ibe fisheries have not been developed to any eiieni. Utile hemg 
known of ihe number or character o( the food-fishe of that coast. 
To hunt out ihc fnofl-fislirs. loc.ile their habilals, and to develop 
Ihe resources of the great Pacific, is the task before the ■ Albatross.' 
which is thoroughly equipped for the scicntilic work. The scien- 
tific party aboard will cuiixiiil of Prof. l.cNlic A. I.eeof Ilowdoin. who 
goes as chief naturali.tl ; Mr, Thomas Lee. who has been engaced 
on (he deep-sea work of the commission for a long time ; and Mr. 
C. H. Townscnd. who has just returned from an expedition lu 
Central .America. The ' Alliatruvt.' h oJficcrcd and manned by 
the navy, and is under the command of Lieui,-Com. Xxn L. Tan- 
ner. The ' Albatross' will r^acK California next May. Stops will 
be made eH route, which will delay the voya^re sonicwhai, the time 
being occupied by the scientists tn making shorC'Coltectiuns. The 
ship goc« out without any definite period tiici.-<l a.s lo its reliim, hut 
it is not probable the vessel will be seen in the Atlantic ag.iin for 
three or four years. !t is deemed important to c-irry on investiga- 
tions not onlyin the btitudc of Californi.-i, but off the Alaska const. 
The ship will touch fr«|ucnlly at pons on ihc l^aritic coaM, and be 
in constant communication with the Fish Commission. It is |irob- 
ahle, too, iKai from time to time other scientist* vnW join her (or 
tbe purpose of doing special work. The scicnliBc outlit of the 
vessel is declared by those who have examined it to be tb« best 
that was ever put aboard a vessel. 

— Dr. Cohn. oculiM ai Kreslau. has invented a new apparatus for 
testing the eyesight of children. This is a nuit<7 which is scarcely 
attended to at all in this country. Periodical tcst^ have ^lown ihat 
there is much more tm.tll mischief in the ej-es of young sitidenls 
than is generally sup|ra»ed. which can easily be stopped if the neces- 
sary precautions arc taken in lime. Dr. Cohn's invention con- 
sists of a white board twenty-five cenlinielres square. lo which are . 
fastened six rows of hooks, shaped thus c, one centimetre si)uarc 
He who possesses a normal eyesight will be able to tell, ai a dis- 
tance of sis metres in ordinary daylight, in which direction — up- 
wards, downwards, to the right, or to the left — the hooks, which 
are painted of diFlcrcnt colors, arc turned. Pupils who cannot do 
thb injure their eyes by constantly looking at the blackboard. The 
same board may be used to determine whether thi; ordinary day- 
light is sutlicient for the rooms. As .>tuon as the teacher nuinvt 
distinguish the direction of the hooks at a distance of six metres 
without straining his eye^, the gas ought to be lighted at once. 

— In the December number of Harper' t is an article by Mr. 
George F. Kunt, the gem expert of Messrs, Tiffany & Co.^ on the 
precious stones of America. Mr. Kuni makes it clear that the al- 
leged recent discoveries of diamonds in Kentucky amounts to noth- 
ing : hut sap[)liire.s. spinels, crystals of iu|iaz. beryls, garnets Ihc 
finest in the world, tourmalines, amethysttt, and tiirtiiioises are otj> 
lained in wverjil localities in i:on<>;idembIe prolusion. The striking 
feature of the article is the lithographed page of these gems, contain- 
ing adiamond. Manchester, Va.; siipphirc. Helena. Montana; sap- 
phire, Franklin. N,C.: topaz, Crystal Peak, Col.; emerald. Stony 
Point. N.C. : aquamarine, Sioncham. Mc. ; beryl (golden -colored). 



UtchfieW. Conn. ; garrwrls (cut and natural!, Gallup. N.M. ; perMoi. 
Gallup. N.M.: tounnaline. Mount Mica, Paris, Me.; tounriBlir 
(green with red centre). P.ms. Mc. ; liihia emerald (hiddenitcj 
Stony Pbini, N.C: amcthvsi. Stow. Me.; cairngorm stone. Plke'i 
Pe,ik, Col.: turquoise. Nevada; arT«w<|N)intK of obsidt.in,cametis 
and agati^ed wood, Oregon ; pcari, Patersan, N.J. To prodoc 
this plaie, fully iiventy imprcs^ons were reqwred. and we belirn 
this wag ihe i'lrsi colored plate ever pubtiahed in /iarfi^'f. 

— At a special mceiing of the BoArd of Regents of th« SmitJ 
sunian Institution held Nov. ilj. Prof. S. P. Langlcy was cicctc 
accretar)- of the institution, to succeed the late Prof. S. F. Baird. 
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'"I I't't'tt iritiaiHtMf neitk iHt thmrmettr t 



tkt'r iavn/te,%tltin. rV-a'j .rtitt •/ Iki mumtrr rtata ■ ■ ■ 

raili ht ft'tilhttl frtt It a-ay ctrrtiptrndtitt e» rt^mttl. 
rXrtJiltr will ht gl^d la fnkliih itlT fB'-'/ii'VjuaiH 

Catrtifiriiiiali mrt rtfmtMnl In Ki ai trit/ at fnttUt. 
iHAUc»H4<rffmirnlittfrr»/f/£etdfait\. 

Chtjinne. 

In the note publishv<l in your issue of Nov. il.l made an u 
accountable mistake, and wish to correct it. The Cheyennes an 
Ihe 'cut-iinn>.' and in the sign-language are designated by drawing 
the hand, in imitation of a knife, across Ihc biceps of the arm. It 
is the Pawnees whose sign is wolf-ears made with thumb and (ore- 
finger. , 

Voiir types say io^-yak erroneously for lao'kah. 

TheFrenchtr.ippers Cold me a legend of Ihe Sioux to the elTectihat 
once in holding a council ihej- were disturbed by the noisy play of 
Ihc cliildrcn, and moved over lo another crcf-k tu hold ilic coancil 
in c^uict. In attempting to oveitake their parrnts. Ihe chUdrvn tool 
Ihe back track an which the village h.-id lalcly come in. They kept' 
going, and the bo>*» and girls grew up and intermarried, and be- 
came another tribe, the Cheycnnes, The Siotu call themselves 
Jjii'i^.ia (Ihc / strongly dental), not Dakota, mcaniog ■ cut- 
throats,' the sign being tile open liand drawn edgewise acmss Ihe 
*i>ToiH. Ceo. Wilson, 

Ijtiinatoa. Mo.. Itov. >s. 

Ths 'Act of God' and 1h« Rail way- Coiapaay. 
Ketuknino from New York Nov. ij, the train was crowded < 
with passengers. At the forward end of the car w;is a large stove 
full of red-hot coals. This siofe had no guard, nor liaidly any 
thing to prevent it fronj ufiacning. A slight collision would have 
emptied the contents of the Move, and probably several people 
would have been burned to ilcalh. Would ^^r. Applcton MorKan 
consider such an affair an ■ Act of Cod'? A^ru Ualu 

WuhiDttoo, Ho*, tj. 

Changes in Indiaa Languages. 

I OBSERVE a blunder 1 msde in attributing the wnrd quitqitit 
('a hog') to Schoolcraft Instead of Zeisberger, in my communica- 
tion nn changes in Indian l.inguages, in Scunt< of S'ov. l8. Th« 
Onondagas now [>rtinuuiicc it ATt/fniim'fits. almost in four syllables, 
and with a resemblance lo a hog's melodious note. I may add iliat 
the Onondagas divide ' Hiawatha.' a name of their own. difTcrcritly 
from m.my white people. It is pronounced by them ' Hi-a-wai-ha.' 
■ Onondaga ' they sound like Ihc whites in talking with them, but | 
retail) [be old broad suund among themselves. 

w. M. Beauchamp.I 

BnldwiiUTllle, N.Y.. Nov. lO. 

Natural History Notes on Alaska. 
Ix my ■ Naiural History Notes on Alaska.' forming Part III. of 
the ■ Report of the Cruise of the Steamer " Corwin *' in the Arctic 
Ocean in i8S$,' which hiis rcccnilj- been published as Ex. Doc. I S3. 
Forty-iiinih Congress, second scsMcin. I notice two plates of fishes. 
find one plate representing a plant. I desire to say that I. never 
saw these plates before they appeared in this sketch, nor can I ca- 
ptain how ihcy came to be inserted in it. I disclaim all rcsponsi- 
bilily for ilie plates, and I do not indorse them. They arc inaccu- 
rate, and absurd pictures of what they purport lo represent. 

Chas. H. Towmsrko. 

Wuhingcaa, Nov, 30. 
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CROSBY'S VITALIZED PHOSPHITES 

Composed of the Nerve*giviug Principles of the Ox Brain and the Embryo of the Wheat and Oat. 
Is a standard remedy with physicians who treat nervous or mental disorders. The formula Is on 
every label. As it is identical in its composition with brain matter it is rapidly absorbed and 
relieves the depression from mental efforts. loss of memory, fatigue or mental irritability. 

Sleeplessness, irritation, nervous exhaustion, inability to work or study is but Brain Hunger. 
in urgent cases Brain St.vrvation. It aids in the bodily and wonderfully in the mental develop- 
mefit of children. It is a ifiial phosph/tc, not a laboratory phosphate or soda water absurdity. 

56 W. 35th St.. N. Y. Per sale by Dnxggists. or by Mail. 81. 



BOOK-NOTES. 

— D. Applclon & Co. nnnounce a trans- 
lation of ili« Tfencli work on animal mug- 
nrtism l>y Binct iint! Ffrc. The .luthore arc 
well kno^Ti tort heir cojitribuiions to scicmific 
psj'chology. and have much experirince in the 
hypnotic studies so successfully carried on in 
Pariiv. Th« work fias received favorable rcc- 
ogTiilion. and the tran^lailon will dnul^tless 
be the best English account of the recent 
pliases of the studies in hypnotism. 

— Siu<l<-nt^ of WonJswarih will heartily 
welcome the .innuuncemcnt thai Prof. A. J. 
George ol Boston Uni»TT3ity is just complet- 
ing the notes to an edition o( the EVeludc 
which will be iswje<l next month by D, C 
Hcalh & Co. 

— 'iktblakcs in Teaching,' by James I*. 
Ilu^es of Toronto. Oin»da. is just issurd 
by E. L. Kellogg & Co. o( New Yorlc. Some 
eighly-twc cardtnAl faults arc poiiiled out 
and corrected, 

— A new series ol ir.ici8 from the noted 
educational men of ihe <]ay i« in prqnraiion. 
called the ' Teachers Manual Scries.' Each 
will cont.iiii from tliirty.two to sixiy-foar 
p.iges in Urge ty|)t?, in good jiaper, for fifteen 
cents each. 

~ A Boston man has calculatoJ, that, of a 
350V000 edition of one of the popular miiga- 
itaes. the weight would be 94 tons ; that 
piled over each oilier ihey would (onn a 
mountain i-.r.irly j.ooofeei higher than Mount 
Washington : that placed end to end Ibcy 
would stretch 39 miles; that the sheets be- 
fore folding wouUI cover 300 acres : and 1h.1t 
the lea^'es pUi:ed end to end would e<ciend 
across the continent; which calls forth from 
another source this bitter para^aph. It has 
been esumated, chat, if all the bores who (;et 
up statistics in rcgvird to magnzines were 
placed endways, their coffins would reach 
rom New Yorlc to California If the total 

' number of lies which we are inclined to 
think ihcv tcU were set in solid brevier type 
in one column, il would be nincly-ninc miles 
and eight furlongs long. If the br.ilns re- 
quired to produce this nonsense were put in 
one small wooden head, they would rattle 

lanund at the rate of dghty-sht beats to the 

^minute. 

— Charles Scribner's Sons published Oct. 
% an interesting and important work In ' Kec- 
ol lections of a Minister to trance, 1869-77/ 
by tlic Hon. E. B. Washburnc. The period 
covered in these volumes is one of the most 
etciting in modem French history ; and the 



fact ifiat Minister Washhurae, while in Paris 
during the siege, w^as in a poaiiion not only 
to see all thai was taking place, but also to 
come in contact with the forces ilut were ai 
work behind the scenes gives an unusual 
value tuhisobsrcnations and to hiscamnicnls 
an passing events. They have also just 
ready a work on ihe ethical import ol Dar- 
winism, by Prof, J. G. Schurman of Cornell 
University. 

— D. Applcton & Co. published Oct. 8 • The 
Klemenis of I'liliiical Economy, with Some 
Applications to f^ucstions of the Day,' by Prof. 
J. Laurence Lat^hlin of Harvard; 'Clavvi- 
h'luse,' by Mowbray Morris, a new volume 
in the Knglish Worthies Series ; ' Our Hcred- 
ily from (^,' a series of lectures on evolu- 
tion, by E, P. Powell: " Henry George vi. 
Henry Ceor^ge,' nn examination into the 
theories of Henry Geoigc. with an attempt 
to prove from Mr. Gcoige's own writings 
how completely he answers hitnseU. by K. 
C Rutherford i a new volume in the Inter- 
national Education Scries on element .iry 
psychology and education, by Jineph Ba|d- 
^^1n ; and a new and cheaper edition of 
MiiMbach's ' Henry VIII. arid his Court.' 

— Lee it, Shcpard have' in prcparaitan a 
work on ' The Pre-liUcia! Man and the 
Aryan Race,' by Lorenxo Burg<;, comprising 
a history of the creation from 3:500 B.C. to. 

I jOooB.C, : ■ Educational TopKS of the Day 
or. Chips from a Teacher's Workshop,' hy L. 
R. Klcmm, Ph.D.; and 'First Steps in the 
English Classics,' by Albert F. Blalsdell. 

— K new bibliographical weekly has made 
itsappearanccailterlin. under ihe lille of An 
Arikiv, The publications arc arranged ac- 
cording to sul>jccl9i and each number con- 
tains a critical summary. 

— The name of Froebet. the founder of ihe 
Kindergarten, will go down the ages as one 
of the world's greatest men. His autobiog- 
raphy, in which he explains his ideas, has 
just been publbhcd by E. L. Kellogg & Co., 
New York. 

— The O^e. published from 37 College 
Place, New Vork, will hereafter contain a 
V'olapak department, conducted by Charles 
E, Sprague. giving the neu's of Ihe move- 
ment, paragraphs of interest in Volapiik .ind 
in English, extracts from foreign periodicals, 
reading exercises, correspondence, names of 
pcrsonswishing to correspond, etc. A scries 
of progressive lessons, Vf-ith a special view to 
commercial conespondence, will be a feature. 



AmmeracBta of N«w York, 



V-CECU fni.ATRR. 
' DANIEL rttOHUAH. 



.MiMft*. 



Cot 4ib AMMitandijISt. 

THE WIFE, 

A New Play by I). Bbluko imI tl. C. Hi Millb, 

PnaJxIby KAihaS llulilw. 

EraiinC*, I;t5, SaiuMiy HaiJii«M a. 



DALY'S THEATRE. Bttadwsyud joih Rt 
Unriif ihe lununMsl of kit. AUOUSTIN 
DA LY. 
Onliciin. ti.to, PtcH Ciidc. lu SmoBil Balnwy, Mc 
eVKKV EVKNIK<; at «:ii. MATI.MKKS bMia » t. 
EVEKV NICHT M ki}, pndKlwu of an catirth 
ntw oiinnly. ' RaalruMi ot \jKn,' \*T AUGUSTIH 
DALY ({om ikc Uermaa ot Scbaceltua mnJ KniUI. 



Iwnft. 



TINB£S WEDNESDAVS a«l SATUKDAVS. 



^Z 



'ASmO. Btoainy Md miK Si. 

Eraoinn al S. UaliMa Saluniay u ». 

iTH TO '^D rRKKORMAVctC 

/NPRECPHPlSTEIl SUCCESS 

OF THF. CASINO-.. \JIKT BKAt-TIFUL 

COUIC UPEKA IU.|-|^t.^>..^;1AT10N, THE 

MAkUUs. 

RECEIVED WITH Roilts OF LAUGHTER. 

Gt«Bi CjbI. M^DiUcenl C«IH*H. ^ccactv, Ac. 

CHORUS s(v>. OKCHESTRAof.y 

ADldlSSIO.N 50c. 

N«U Sunday twauu iaaHnnaiwD nA iha »Mutuc«a- 

c<ru. TllANKS.)iIVING HAY. bwual UatiMa, 

THE UARgUIS. 



ACADEMV OF MUSIC. l-»"3' 

EVENINCSATI. MATINEE SATfRDAV. 
1 he PhmomimaVy SucceMfuI Haloirama, 
A i>ARK SECRET. 
A DARK St* KET. 
Rcaarvri St>(^ joi;., jgc., a*d %t. 



MADISOS-SQUAHK THEATRE. 
Ur. A, M.>AI,UF,R Sola UanagCT. 

Bes'n* "< %vy)- S^tanlay maiiD(« *l 1. 
TH£ MARTYR. 
-THK MARTYR" hu mIiM <j»wn for OMIhar 
(uccsaa. — HemM. 



WAILACIfS. 
(:<»i«iht dinttunol »>. HK^RY E. ABBEY. 
KiriyavtBiBfal ■ r. H. SatunLa)! auliaea. 

s<:h<jol. 

ChataMeiaby Uaun, Inlin Gilbfn, OaaiiMd Trarif, 
B. O. Waid, I, W. tLninnuM. Chu. Cnma. J. W. 
PUomOiai. t>Ddi*onh. Hiain Roaa CoKhlaa, 
Cwaa, Un. lAoiM EUiiHgc, «ail Mr*. Ablwy. 



«(U 



BUNHELl'S 

OLJ> 

LONDOK 

UUSEUU. 



7iS-3> UrMdway, 

Sacnd Hairy Paaily 
Do( CimH Wc^den. 
1 he Cnalcat Sb««. 



Adniuian, tjc 

Chilitmi. IOC 

C^ntuums 

KatCTlaiDlnaiLi 

KwotEliir.H 



EDEX MUSKE. *]<1 11*.. balvwn (th and«lh Kw. 
K^v^ ttan tx 10 tt. SuutAT. 1 <a 11. 

LtFE-UKKGROUFSANOTABLEAUX 
IN WAX. 
CNAHtaa i>r HnaaoM. Etc. 
Concini dalhr Inn 1 (o 1 and I to •<. I>r 
aiCNZl l^} Oi ASD HtS OPCIIESXRA. 
Adnitaien to ctnlt, iBtludtnK tlii iwwiy cniwd 
ART CAU.ERY. 



•1 WiuJilngvin tar kll !(■ work of loounUiiB Kiieol- 
Bi«nB— tir Uw aoTsniiaent Am!ii>«l> *uil llp|»xt- 
Hifoit BuUillntik, bjr U» PullniAu PMaw Cmr cu., 
IfaMOtt A Hwnlln OrgAO au'l Itiuiti Co., nn-l hgr 
ttmiMiulN at nmUclMB iiiuiflt&>:iunm «Uil iiiwb«u> 
In UirvtiKliDiii thBVorM, rofAll kln^H '■t Ha* unrk. 
PnuMKiIicHl BTIIUKGKBT ADIIKMV): KNOWS, 
Sold la tlD Oka* for ni4wliA»l<>i) iukI nmni«iit>s urn] 
III bault* lor iMaLly lua. Tliv ivUil iiuMi'tli^ fji>l 
bciwcoii Jbii., IIW, kiiil Jftii.. I#r>, III an [iuru ol Din 
VorlU lunuiuiWul u> otot ^ itii.i.lC'.'c uim-i^ Ho 
■lire luiil ilPl Uis umuiKr l^l'A(e'ii niAilo inilu I'T 
UvwiA Ckkioit Co. 



'The Travelers Insurance Company 

o( Kui turd. Cunii., OIK uu led iHt.iuua both ti/i 
Pttttift ■»<] ArcUrmt PftI- it'. Only U()(B MKJilcnl 
CompHRV in Anwno. Only %% i. yoiKv |Jio(e»ior»l 
■nd l>i»iii*M nvB Fai ndi f r,ooa iniunmce, wiih f i 
VMklr isJsinaiir. 11*> P*'^ pulicr-haUMc norlr 
tii^oa^BM. All pottcH* no»4arfeitihk. All cImom 
raid. wSlhimi diwauai, and imiDciliMvly oa n edpt e( 
tiuilactMy proof. 



KIMBALl'S SATIN STRAIGHT 

CUT CIGARtntS. 

PfA]ilc of r4fin«d Iktta who 
devire eacemtonally fine clgar- 
eilet ihoulil u*« oiily out 
STHAIGIIT CUT. put up 
in Mlin packets nnrl hnxc^ of 
lOK. 906. jof. Mint ■(»•. 
M FIRST PRIZB MBDALB. 

■WM. S. KTMBAT^IL. <Sl CO. 





"How to StreDgtbeD the Memory." 



H'lllitiiiil.'- 1.1, 'il., '■ !!■ T. r. ■.-■rvncrfirn itic Meoiory : 
».r, ^-l.l^..l .rill '..ininhi \\rth: it. .( \rvn FntErilinft, 
hfty*; "I Lj*>cr<*iJ lljii Iff jti»^^ ilii» Kcnj. "nd fiiaJ * 
mma of ivealth hLddrn in ua 
Wi cTcnli 

h wmli » ■•— ■- — . - - 

C>lal<v«c ■od DiMptrtui Itw . 

MaMod to anv addraa vD ne«lpl of tl , by 

M. L. HOLBROOK CO.. ij LaisbiSi., Naw Yortc. 



r ttealth hLddrniD uaia^r^ Ely <i I vat eimUcil 
Bnlijr M It^m ihv p^Mirt 'SlftK^t Mater.' ui LAJm. 
, a nttjv liiuc. but Ilic miil» vcrc mjunclvut." 



ICOOD NEWS 
TO LADIES. 



I'tTOf- 

:.iii.' 1.. «rt 
cclclwaM 

• . HDll MTU ro 

.lid a* MOM 
'. Iilnn'r bM. 

■ijUi> . ri'irci* 




James McCreery & Co. 

offer during November, as •pecuUties. a 
choicelineofBlack Faille Franchise. BUck 
Peau de Soie, in Plain, Barr««, and other 
Wtaycs, Colored Faille Fraacaisc, in Daf 
and Evening; Shades, at $1.35 and $1.50, 
and several kundred pieces of Rich Velvet 
and Plush Novelties, at 90 cents, fi.oo, 
$1.50. $3.DO, $2.50, and $3.00, abCRit one- 
third their actual value. 

BROADWAY AND ELEVENTH STREET, 

.HBWYOBK. 
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AIEHIGAN 

BDND8, 

$1,000,000 

CAPITAL 
ORGANIZEO 
1872. 
BK.'tii foR r«Mi"i[.: T , -.sn itKvi:i;e>'CHs. 

UMtlk SU Uiulnii. .(« Kiiiii Ki., Mii'cli'irtr. Knilaiil. 



Ol nYESTMEITCO. 
MORTfiAQES. 
" $15,000,000 
Pni n INVESTtD 

UULU Without lost. 



W.B.WALHSLEY&CO, 

»■.'«: «»«'.'il* TO 

Et. & J. BieCK. 

t^O Chntnirt StiwI. Phlla. 

Microscopes an^ all 
Accessones anil Ap- 
paratus. PhotOBT'apn- 
ic aiirt Photo-Micro- 
rraphic Apparatus and 
OutCts. 

Spectacles. Eye 
Glasses. Opera anil 
Marine Classes, etc. 

lUaiitiiied Pticc Lb.i 
Riaikd free lo any ad- 
dicH. Mci»i>orScii«c« I 
in eorrctpimdiiig wilh uc. 




STAVns AT THE 



The N«. 3 CALIGRAPH i^ ihc »..ly <io«liI« 
caM Writing M^uliicc ili*[ pro<lucc» vacii letter 1 
by a ■incl« finc<T Mrnkp, and lh«* taWy ««oao- 
miiet tine and ial>or. 

ts.iwo C ALIGRAPHS aie iii datljr aw, and 
■re Ixcooitnc tmincnKly pojnilar (or ibctr 
Dnrability, Speed and Haolioldiag; abiittf. 



We [lulilBh tA> kiitn 1 K«B phndIdcdi mn and 
which arc caamona. 

f<t tpcdment, nc„ addnt* 

The American Typewriting Machine Co. 

il A IITKO it D. «UN X. 

Naw Vw-k OiKca, ll«. 237 Brss***;. 



ftnns^ 



MARVELOUS 

MEMORY 

DISCOVERY. 

TCbolIr aniike kTllflrtiil tyHlMin*. 
A Of baali laarniMl In one rvxUilff, 

BtcoDinicnilT'] by Mabk T"ais. Rj<ha>u Pi«>cro«, 
tbc Sc«ii(l»l : Hun. W. W, AiTOi> ; Jioak P. Blxji^. 
hik; Dr. MiKOK. At:, CIaikiI lut^ Unlumbia Li* ttud- 
eou; UToclaaiHol anoeBch 11 Valti 409 al Unirsnily 
a( Peao.. HiiU.. 400 ■* WdleJtx Ciillej* j }jo Olxrlin 
Collfgc. and ihrvt lsrt« clmtHal ChaulAuquk Udi Hniry. 
Ac Pnwpcciui ton mm. trtm. 

CROy. LOISEFTE.aj) Fiflh Avi.. X«w York 




Mann's Ueftrcnce Endexes. 

Itifflf^ict" 'u Jn*J inin»crif^flrlr*n»UlSvBi vf "he lit- 
miun r,f ><iv viiiiiicT larnblied by ll:PICKIifAN 
MASfJ. W«»,.if.„i..i., DC. 

CanTicuiHkuM In, |a ceau. EipUaaury cirtHlaa 
fen. 



Importer. MaiiulauMrrc acd Whetcaalc Dnki lo 
kiiida of MUMCAb Han^ituauisi, wmiCM. •■>ie.>. 
iniTavMnTni. miATTCK't cXLaaaAiao tv«>Aii «Vt 

a» MHidan L.«n«. NKW YORK. , 



TKC CHEAPEST AMD BEST ' I 



-,,67 PARK PfcflCE. NEW YORK ' 





ST. 5OTOLPH CLUb. 



Klfrii Veak. 
Vol. X. No. 353. 



SCIENCE 



NEW YORK, DECEMBER 2, 18S7. 



CoMTMrk lan.brTMRonMttlMKmT. lkiM«dMBr»riM«PMM>S»u8MMd.CtaiiHu)-IUIIM. 



Editoria.1 ...... 

The lli>cuia-oii on Manual TraioinE ■! the Mew Voik Scbool- 
SupcrtnKndfflit' Meeting. — The Din^tr ifl Com m«rce from 
Oerelkt VcDcte. 

A Conspiracy of Silence . T. G. Bonaey; Argyll 
The American Public Health Association 
Mental Science. 

The Mcfhanisw of Aiienlkn . . . . 

I'rimilive Mind ...,,. 

Exploration and Travel. 

WituiUMin'i Expedition icroM Africa 
The Hpdxon Baj Expedition of 1686 



365 

365 

368 



2«9 

270 



370 

J70 



Ethnology. 

The Etkinio Trilxs 

Booh- Reviews. 

The Oiildicn of %lence . 

Notes and News 
Letters to the Editor. 

E&kiiQo uid the Indian A- F. CJkamitrliin ; F. Btci 

Rata t>i Clun^ in American Lui{aa|[ei D. C BrinlvH 

AninctiA . /. B. Olivtr ; F. L. /forvty 

ASMrioR MicroKxipet. — A ComplBinl C. S. Minel 

The ■ A«t ol God ' lutd ' Faefin Mayor ' W. IV. fl'fvn 

The AmcHcin Phf »i<iue . £JVMnd AtHiu»H 

QiKfie* . . . . C. H. Ama 



The Science Company, Publishers, ^7 Lafayette, Place, New York. 

London agint .- G. E. Siuherl, ?e> Kin^ Wiiliam St.. Strand. 



Jh* r»nlurif Maffitmlnn U d»l»f mar* Iham nn 
a ifrtml mafrntimt and it It 4»In|f ■ frrcof teork. — PAiU. Dtufy jV#m. 



ban (M- 
«•*■•« i> far*f 
In Amtrirttn 
Ht^raturr. 

Tim TeMtwrir 
rrlitli* lit 

ornr oil atlttr 

Stttnmaa. gjin^rf. 



rd .Vaf Idh anil t>,muH . ^"l^ ^. 

The 

December 
Century. 



f'H,. %t. #.itbolas * 



The VtitlHrjf 

inft**mer* Ihml 

fiuA t}t*lf i^dl* 

to Atnerirnm 

Homi*. It hat 

/nlrltf «r»N 

t format 

(■Irvwrarion. 

t/Mtrm,.V, r- 

T F you are not alTe-idy one of ihe two millions of people who, it is 
^ estimated, read each issue of The CENTUny. it will pay you lo sec 
a copy o( this December number lu striking features include '" The 
In. iu (juration of Lincoln," deticrihed by his private secretaries, Nicolay 
snd Hay ; ** Prison Life of the Russian Revolutionists.'* fully cxplain- 
iga which have called forth among the youih of Russia 
hatred of ihc government ; " The Sea of OaliUe," of specal in- 
teretit to the students of the International Siind^y-schnol Lessons, 
beautifully illustrated ; first chapters of Frank R. Siuckton's new 
ihrcc-part story, "' The Dujanies " ; " The Tonic Sol-Fa System," etc., 
etc. TAi't IS the time to subscribe. Eggleston's and Cable's novels are 
Just beginning. Kennan's Russian papers — the result of a journey of 
),i»o tniles^are one of the strong features o/ the year. Every 
fwsman sells the [>€ccmber nutnber, price 35 cents. 

The Cekturv Co., Ni-w-York. 





* for 6irlfi; anD iidopsf. 

Ctiirtb bv ^arp ^^apcs SDotigr. 

OVV comes the seaaon when we 
must consider what magazines we 
arc to take next year. The older 
people decide this question : they 
may be inieresicd in ihc histories 
and no*'els in the grown-up maga- 
zines, but do they think enough 
of the young folks in the hou>c V ^Vhat are 
the children from five to fifteen years of age 
reading ? Consider the tremendous morxl and 
educational influence exerted by such a peri- 
odical as St, Nicholas, in which the leading 
writers and artists nf the world meet the children 
once a month. The Cra/^w- recently said : 

" i\)t XAm\\y tsitljout ir ta oniii t)aIC-- 
bleaotB." 

It interests, amuses, and at the same time 
keeps the th-ughls of its readers in (he best 
channels. 'I'hc Hartford CVnr«»«/ says : "How 
efficient a thing in our civilization such a maga- 
zine would be ir >t came to the mnjonty of the 
children in this country 1 " and at jij.oo a year, 
25 cents a number, 

&r. Jl3icl)»U0 costs Itgo iban a icnt d Dd?. 

See Christmas number. The Century Co., 33 
E. tjth St., N. Y. 



^J> 
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SCIENCE. 



[Vol. X. No. 252 



MACMILLAN & CO.'S NEW EDUCATIONAL WORKS. 



MACMILLAH'S ELEMENTARY CLASSICS. 

NKW VOUtMlS, 

CAESAR'S HELVETIAN WAR. Adapted for the bk of B«giiiner». 

By W. Welch. M.A.. and C. G. Uuffield, M.A. With Xorw, 

Exeicites and VocakiiUry. tScno. 40 cents. 
A PRACTICAL ARABIC GRAMMAR. P»ri i. CompiM by A. 

O, Grrtn. Second Kdiiion. Eni4reed.iiid rcrised. 13D10. )i.qo, 
AN INTRODUCTION TO GREEK EPIGRAPHY. Pan I. The 

Archaic Inicriptions and the Crc«k Alphabet By £. :». Ruberit, 

M.A. Sro. Is. 
OUTI.INE.S OF PHVSIOGRAPHV. Tkk Movuf KNTS or thk 

E.tSTH. By J. Norman Lockytr, F.R.S. lamo. bnprr. 60 c«n!». 
KLUMKNTAKY ClIEMlbTRY. By M. M. P«ii»on Muir, M.A., 

and Cbarlci Slater, M.A., M.B. isma I1.19- 
PRACTICAL CHEMISTRY. A Coii<S« op Lasohatory Wo»K. 

By M. M. PatiUun Muir. M.A., aad HoDglas Cftme|;ie, B.A. 

isnio. 80 cent8. 
SOLUTIONS AND HINTS FOR THE SOLUTION OF SOME 

OF THK EXAMPLES IN THE ALGEBRAICAL EXER- 
CISES OF JONES AND MAYNE. By Rer. W.Failes. M.A. 

CAMBRIDGE BIBLE FOR SCHOOLS. 

New VOLl'MK. 

THE SECOND BOOK OK KINGS. By Rev. Pro(««or Lumby. 
t6<n». 90 cenls. 



)OH^ 



CLARENDON PRESS SERIES. 

nrw TOLtiMxs. 
JOHNSON. IIitToav of Rasselas. Princb op Abyssinia. EdItc 

wiih InUMluciion and Now* by GcDr^e Uirklvck Iiai, IJ.CL. 

16100. 75 centt. ^M 

j^SCHYLUS EL'tlENIDES, With IntToduclion and Nol«t liy a9 

Sidgwich, M.A. ibttto. 75 centi. 
HEKODOTUS. Buok IX. Edited with Note* by Evelyn Abbott 

M.A.. LL.D, l6ma 7S «nw. 
PLATO. Thk Arotocy. With Introduction and Note* by St. <>c«i 

Siocb, M.A. i&nio. <occiit». 
VIRC.IL. AiNKiii IX. Kdiied wiih Iiitraduciton and Noteg b]r A. £. 

llaigh, M.A, ibmo. 40 ccnit. 
VIRGIL. Iluciiucs. Kdilcd with Iniroduclioa and Notes by C; 

Jeiram. M.A. l6m«. 6n ccnid. 
INTRODUCTION TO A HISTORICAL GEOGRAPHY OK THE 

IJRITISH COLONIES. By C. P. Lucai. B.A. ian)o. Ji.io. 
LOTZKS .SYSTEM OF PHILOSOPHY. I^gic, In 

tbrtc Boolu. 01 Tliuuxhl, of [nrciti Ration, and of KnoviledE*. 

By Kermaim l,a(i«. EngliKli TranitLatlon. Edited by Bernard 

Koiiiini^u«t, M.A. Seoind Kdltion. 3 vols, iiiuo. (3. 



PITT PRESS SERIES. 

NIIW VOLUME. 

PLUTARCH'S LIFE OF NIKIAS. With Introduction, Note*.' 

l.exicon. By the Rev, Hubert A. Holdrn, M.A.. LL.D. t6mcu 
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MACMILLAN & CO.. I 12 Fourth Avenue. New York. 



JAMES McCREERT & CO. 

offer during Decertiber i.ooo pieces of fine 
BLACK SILKS, of the newest and most 
approved makes, at a very maiked rednc- 
tion in price These EOods are guaran- 
teed to b« ofthe same standard excellence 
as their regular stock. 



DRESS PATTERNS. 

AlBO offer twenty-five hnndred Dress 
Patterns, suitable for Holiday Gifta, at 

^J-SO. ?3-«»- *3-7S. *5-«>- »n<l *7-5o "ch ; 
every pattern contains a full dress length 

of strictly all-vroul material, and are posi- 
tiTely the best value we have ever offered, 
A separate counter has been assigned for 
the above, where may also be found rare 
bargains in odd lengths and remnants of 
plain and fancy Dress Goods, marked 
much betow coat. The advantage of an 
early selection is apparent. 



Orders by mail receive careful and*prompt 
•ttentioti. 



BROADWAY AND ELEVENTH 

NEW YORK. 



ST., 



MAP-MAKING. 

All publishers or others de- 
siring to have maps made, 
either from relief plates or by 
lithograph, should write to us 
for estimates before placing 
their orders elsewhere. Any 
work entrusted to us will be 
carefully made under the super- 
vision of our geographical edit- 
or. Dr. Franz Boas. 

N. D. C. HODGES. 

Publisher of Scteru£, 
47 Lafayette Place, 

New York. 



A TEMPORARY BINDER 

for Sciente a now ready, and will be mailed 
pottpaid on receipt of piice. 



Clotb ■ ■ 

Katf MnrMe» - 



JO cenu. 
7$ ceat*. 



'rhit biiidvr U .rrony. Junblif and 
clr^ini.ti;!! gill >iJc-<itlc.iadl.lloin 
r^u <.;>riiLi^u of i\\t tiUT« perfectly 
11.LE. Any numl>cr L-krabciitkeB 0ul 
Lrr rrvJuLxiI wiEhoui if »(urbins ihc 
'Jr^e^■. anil (he [utpert Jire nf>t .inuti- 
l*u.l [I't iul»Riucal iKrnaticni blnd- 
lAg. fiUd iq ihU biftdcr, S^ijnct \t 
*l*My* ojEivmienK iti rcfcrvncc. 

N. D. C. HODGES. 

47 Lafayette Place, New York. 



» 



SCIENCE. 

AN ILLUSTRATED WEEKLY JOURNAL. 
SCIENCE COM?AI^. 0WKER3 AND 
PUHLISM EKS. 

Drnout AMD IJiBBcroan. — D. C. Giuiah. b( 
BalninoTO. t^tttdtnt: SiHon H««o>m«. of Wakhianoa. 
y/if PrdiiJml ^ GAiniH.aG. Nii|*AtD. et WaabincKAi 
Alkk. Gnsrah Bill, dI W«liiD|iHi i O. C Munu, 
uf Nm Havm ; J . W. Powai-t. el WutiinEirni ; W. P. 
Tmwuaieua. ef Kcv Yerk; S. K. bcvpoKR, m 
brldcv. 

8CIEKCE ■ppean ivtrf Friatny Vntinnet begii 

July 4jid ]iDitikty. Coinniuiu<aiKin4 viTl be w^I»«hA 
fniin uiy qiiartrr. K«j«c«t iiuniitcnp<i irill be fvtBm 
lo tV*' aulh.>r« r.nly when ihi, r^qiii««l« AnOmH 

poi I iiflc auc companies ihc Enuiuicnpl, 
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AvTRV sif.MriCANT DISCUSSION 0(1 (he subject of manual 
training look place at the late annual meeting o( the school super- 
intendents of New York Slate, held at Rochester. A year or i«-o 
a^o Mjch a dtwztusian wouKl not have been possible. In the tirst 
place, the superintend e» Is themselves wcukt not have been able lo 
discuss the subject inldtigcntly at that time, nor would it have been 
regarded as at all a pressing mailer. The evenlsof the last Iwclve 
months have, hovm'cr, conspired to bring about the result which 
made possible the discussion lo which we refer. The continued 
aeitntion of the subject by those best qualilicd to discuss it. the in* 
crtise of the intelligent literature on manual (raining, and the mag- 
nificent display of the results of this training which was made at 
the meeting of the National Educational Association at Chicago 
last July, have all had their effect. They hare brought light to 
many minds where darkness was before, and produced a con<riclion 
even among the most dclermined scofTcrs at the movement. The 
discussion at Rochester was introduced by Superintendent Cole of 
Albany, in whkh city a very graiifying progress has been made 
toward ihc introduction ol manual training, and whose school board 
has a most intelligent idcn of the whole subject. The superintend- 
ents ol Newburg, Dunkirk, Ogdensburg, Binghamton, Owego. and 
Elmir» seem to have been to a greater or less extent in favor of 
manual training. The event of Ihe discussion, however, must have 
been the remarks of St.itc Superintendent DrajKr. for it wiis rc- 
ser^■ed for him to advocate manual training in the public schools, 
not because it is disciplinary, but because of lis eventual utility. 
The attitude of the Slate superintendent only shows to what remark- 
able extremes the cumpletc misunderstanding of (his subject may 
be carried. We have frequently beard manual training opposed 
because ol its utility, and because it was claimed that It has no 
disciplinary value ; but Mr, Draper is the first person who has dis- 
cussed the subject in public who has suOidently misunderstood ihe 
whole subject to advocate it on thai ground. He is reported as 
saying thai he had no sympathy with Ihe argument advanced, that 
industrial training should be carried on lor its intellectual force. 
He claimed that the present school sysiemof the Sl.ate contained all 
the intellectual force that was needed. We fancy that the mere 
statement of Ihese two propositions is suflicienC comment upon 
(hem. It is hardly necessary lo tindertake to controvert them 
seriously. It would be interesting to know, however, whether Mr. 
Draper proposes to carry his theory into practice, and to eliminate 
from ihc school course all subjects which have n disciplinary value 
and to replace them with those which have a practical utility. If 
so. the coming generation in New York may not know how to 
read, write, cipher, draw, and parse, but it certainly will be able 
to manage a steam-engine, lay transatlantic cables, and drive 
horse -cars. 

TUE DANGElt TO COMMERCE from derelict vessels on the high 
seas cannot be too oflen pointed out. as it is not generally rcaliied 
bow long they arc liable to keep afloal and pursue Ihcir aimless 
course. — a constant menace to navigation, and the cause, no doubt, 
cifthelossol many a tine vessel by collision. This ta well illus- 
trated by the following Instances, taken (ront the records of the 
Hydrographic OtTice. and it should be remembered thai no such 
record can be complete, f.ong intervals often elapse without any 
report being made, and the track during thb time, assumed as a 
sira^i line on the chart, must generally fall short of the aclual 




distance travelled. The ship ■ Ada Iredale " (voyage from Andro*. 
san, Scotland, lo San Francisco) was burned in the South Pacifve 
throt^h ihe spontaneous combustion of the coal witb which she 
was laden. She was abandoned Oct. ij, 1876, latitude 13* 30 
south, longitude 107" 4$' west, about 1.900 miles cast from the 
Marquesas Islands. The crew of twenty-lhree men reached the 
Marquesas group in twenty-five days, with the loss of one inan and 
one of their three boats. The still burning wreck of the vessel 
drifted slowly to ihc westward in the aoulh equatorial current, to 
Tahiti. Society Islands, 1433 miles dbiant, and was towed into 
port by the French cruiser ■ Seijnelay.' June 9. 1877. She con- 
tinued lo burn till May, 1878, when she was repaired, and as a 
handsome Iron bark, named ' Annie Johnston.' has done good ser- 
vice in the trade with China. The drift was 2,433 miles, and the 
time nearly eight months. The ship ' Oriflammc ' was abandoned, 
on lire, in June. 1881, latitude iS" 13 south, longitute 91" 43* ^^^^t. 
On OcL 24 Ihe steamship ' Iron Gale ' (voyage from Adelakle. Aus- 
tralia, to Portland. Ore.) passed in lalitude I i" 27 south, longitude 
is;* 19 west, an iron ship, apparently burned, with no masis 
starufing, and sent a lifeboat alongside, but could see no signs of 
life. On Feb. ii, 1882, ihe hull vt an iron ship laden with coal and 
iron drifted ashore on the island of Raroia, one of the Paumotu or 
Low Archipelago (latitude i$* 55' south, longitude 143° I3 west). 
She was visited by some natives, who brought away a small bell 
upon which was engraved '■ ■ Orifl,imme,* 1865." She yas com- 
pletely burned oul. and in a short time sank in deep water. The 
drift was 3,840 miles, and the time about eight months. The aban- 
doned schooner 'Twenly-one Friends' was first reported March 
14, 1 88$, about 160 miles off the capes of Chcsa|}ea)ce Bay, latitude 
36* 45' north, longitude 72' 40' west. The Gulf Sirearo carried 
her in a direction about east -north -cast, to latitude 51" ya' north, 
longitude 37" 40' west (1.130 miles in four moolhs nnd a half>. 
Thence she drifted in an easterly and south-easterly direction to- 
wards the northern coast of Spain, aivd was last reported Dee. 4 of 
the same year in latitude 4$' north, longitude 8" west (about 130 
miles nonh-nonh-easi from Cape Fmisterrc). She was reported, 
in all, twcniy-two times, which in itself shovrs how especially dan- 
gerous such a derelict is on the North Atlantic. The drift was 
3.J35 milci. and (he lime eight months and ten days. 



A CONSPIRACY OF SILENCE. 

These is an interesting discussion going on in England at 
present between Professor Huxley, Professor Bonney, and the Duke 
of ArgyU. The question at issue is whether the inHuenceof agreat 
name has become so great in science as to interfere with free dis- 
cussion in questions of a purely scientific nature. Il seems that 
some seven or eight years ago Mr. Murray uQered an exptanation 
of the origin and structure of coral reefs which controverted some 
of the opinions expressed by Darwin. It is maintained by one side 
that this theory of Murray's has nol been given free publkallon and 
<li3cuss4on, and that, while it is intrinsically more probable tiian the 
older theory of Uarwin. it is siill held in obscurity by a c onspir acy 
of silence on the part of the leading men of threat Britain. To 
make dear the present state of the controversy, wc publish below 
the anicles published in Nattirt by Professor Booney and the Duke 
of Argyll. 

fCcntMi-xiCATioii man f»onmOB BoMur,] 

The Duke ol Argyll is eminent as a slatesrttan, and has won 
distinction as a man of science. The mental qualities, however. 
which le.id to success in these capacities are widdy different ; nay. 
in the opinion of some, arc almost oppugnanl. To the mas of 



science. Inith is asa *a prarl of great price,' to buy which hr is 
ready to part with every thing prcx*iously obiained : to the states- 
man, success is the one thbg needful, (or (he »ake of which lianlly 
any aacriCice appean too great. This is not s:ti(I wholly a.« a re- 
proach : it " takes all sorts to make a world." Tlie ardor of the 
follower of the itlral, which may degenerate into rccklesane&s. is 
wholesomely checked and beneficially r[u;ilit1al by the calmness o( 
one who has to ileal practically with mankind, and has learned by 
experience thai evolution rather than catastrophic chance is the law 
of life, anA h in aixorduiier with ihr analo);;)- of nature. Still the 
two iy[)es o( mind arr Miminonly divers*-, and the Duke of Argj-ll 
has recently afforded a rcmatkahk- instance of the CKtrcme difficulty 
ol combining in one person these a[)|>arently opposite characters. 

This tnsi:ince is afTorded hy an article which appnrerl in the 
i<linft<*Hlh Ojr/*»7 for September last, arid is commented on t»y 
Profc&sor Huxley in the number for the present month. Thcdulce's 
anicle bean the soniewliat im|)t)£ing title of *Tlie Great l^ecfiOn.' 
Professor niixlcy's reply forms a part of an article cntitk-d 'Science 
and the Bishops,* As the charge which the duke has in effect 
brought .ig.'uiiiii men of u:ience is a very grave one. and as aiome of 
the icadfrsof A1»/w»-< may not be constant readers of the chief 
monthly magazines, a brief notice of both accusation and reply may 
not be without interest. 

The moral of ■ The Great Lesson ' t« practically. ' Beware of 
idolatry.' The scientific world, in the duke's opinion, has been for 
sometime bowing down lo the idol of Darwin and the theory of 
evolution, which is the fundamental dogma of that cvill. I.ikc a 
prophet of old, he raises a warning voice, and jKiinis out th.it the 
lect of the golden image are in part composed of cUy. In tbc 
North has been hewn the stone which shall shatter iho^c fragile 
Buppons and lay the idol prone in the dusl. To abantlon meta- 
phor, this is the state of the case. Among the results of Mr. Dar- 
win's labors during the voj'.igc of the ■lieagle" in the years 1831- 
36, when he accumulated that vast store of observations which 
served a-i a toundntion for "The Origin of Species by Means nf 
Natural Selection,' was a theory of the form.itton of coral reefs and 
atolls, set forth in a volume entitled ' On the Structure and Dis- 
tribution of Coral Kcefs' (published In 1841 and republi.'^hed in 
1874^ Of this theory- the duke gives an outline in 'The Great 
Lesson.' executing this portion of his task so fully in the spirit of a 
just judge, and with so little of the craft of an advocate, as 10 leave 
nothing to be desired for lucidity of statenreni and cogfrncy of rea- 
soning. In fact, in the judge's summing-up, the case for tlic de- 
fence appears stronger than that for the prosecution: so much so, 
indeed, as to suggest that the difference is due to their inherent 
merits rather than lo the mode of statement. However, be that as 
it may, the duke thus pronounces judgment, and in so doing passes 
a censure, stinging if deserved, on the men of science of this gener- 
ation. 

These arc his words (.Sintteertlh Ceitlury. p, 305) : — 

" Mr. Murray's new explanation of the structure and origin of 
coral reefs .ind islands was communicated to the Royal Society of 
Edinburgh in i83o, and supported with such a weight of fact and 
such a close lexture of reasoning, that no serious reply has ever 
been attempted. At the same time, the reluctance to admit such 
an error in the great idol of (he scientific world, the neccasily of 
suddenly disbelieving all that had been belie\'ed ami rt^aled in 
every form (or upwards of forty years, of cancelling what had been 
taught to the >^ung of more than a whole generation. ha.s led lo a 
slow and sulky acquiescence, rather than 10 that joy which every 
true votar>- of science ought to feel in the discover)' of a new truth, 
and — not less ^ in the exposure of a 10ng-accq>tcd crrur. " 

Again : — 

" The overthrow of Darwin's speculation is only begitming to be 
known. It h:ui been wliispcrcd (or some lime. The clicri>hed 
dogma has been <lropping very slowly out of sight. Can it be pos- 
sible that Darwin was wrong ? Must uv indeed give up all that 
wc have been accepting and teaching fur more than a generation ? 
Reluctantly, almon sulkily, and with a grudging silence so far as 
public discussion ts concerned, the ugly posvibiiiiy h^^ been cnn- 
IcmpUled as loo disagreeable to be much talked at>out ; the evi- 
dence old an<l new has been weighed again and again, and the ob- 
viously inclining b.tlance has been looked at askance many times. 
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But. despite all averted looks. 1 apprehend it has settled id its place 
forever, and Darwin's theory of the coral islands must be relegated 
to the category of the many hypotheses which have indeed helped 
science for a time, by promoting and provoking further research, 
bill which in themselves have now finally kicked the beam." 

Thi*. then, is * The Great Lesson : ' — 

" It is that Darwin's theory is a dream. It is not only unsound 
hut is in many respects the reverse of the truth. With all his con 
scicntiousncss. with all his caution, with all his \Ktvrttx of observa- 
tion. Darwin in these matters fell into error* as profound as the 
abysses of the Pacific." 

This is plain speaking. In words which admit of no ainbiguity 
the duke declares that Darwin was wrong: that Mr. Murray set 
him right ; and that the latter, instead of receiving a wdeome. was 
met with a virtual conspiracy of wlencc on the part of »cicntific 
men. Of these three assertions, ^which arc to a considerable ex- 
tent independent one of another, — the first and second are ob- 
vnouBly very much mailers of opinion, because, if the third state- 
ment be true, it is dear that no verdict has been debvered by ex- 
perts, but thai, like an Irisli jury, they have professed themselves 
unable to agree, because the facts were so strvng that even ihcy 
could not bring in a verdict of acijuittal. The ihini UTiMn'tion. how- 
ever, is much more a matter uf fact, not difficult 10 substantiate, 
and at any rate, if incorrect, easy lo disprove. 

In regard, then, to the first and sccontl, it may suffice to follow 
Professor Huxley's ex.imp1e, and Iw content with expressir^ a 
doubt as to the accuracy of the duke's assertions. In the face of 
statements so definite OS those quoted above, this may seem pre- 
sumptuous. They read almost like the sentence of an ecclesiastical 
court, which it is heresy to question. Caltdania l9<tita ri/, caiua 
finita tst. seems to be their tone ; and if one whisper a doiibt. one 
expects the familiar conclusion. Anathtma ill' But men of 
science, as all the vvorld knows, are sceptics. Have they yet 
awakened and rubbed their eyes, and said of Darwin's theory, 
" Lo ! it was a dream " ? What says f rofcsiwr Huxley ? He as* 
serts that D.irwin's confidence in the accuracy of his own theory 
was not seriously shaken, as the duke alleges, and quotes as con- 
clusive evidence a letter from Professor Judd, who gives the results 
of a conversation which he had tvitb Darwin no long time before 
the death of the latter. Professor lluxtcy also intimates thai to 
himself, though tolerably familiar with coral reefs, ihe new theoiy 
is at first sight so far from f.-iscinating. that, until he can devote a 
CDniidcrablc time to a rc-^xamination of the whole subject, hcmitst 
Iw content to remain " in a condition of suspended judgment." and 
■ that Professor Dana, "an authonty of the lirst rank on such sub- 
jects," h;is pronounced against the new hypothesis in explicit terms. 
Undoubtedly. Mr. Murray has obtained distinguished converts, but 
with such differences of t^inion among those best <|ualilted to 
judge, it is certainly going further than is warranted by facts to in- 
sinuate, if not lo a-twrt, thai he lias convinced the scientific public. 
Very probably more thana minority of themarein my own position, 
which perhaps I may be pardoned for staling. They, like myseIC 
have never had the ojiportuiiiiy of forming an independent judg- 
ment upon the matter, but they sec some very serious difficulties — 
(litftculiies which are of a general rather than of a special ruturv — 
in the new explanation. At present these difficulties do not appear 
lo them to have been overcome ; so that, while admitting thai Mr,..^ 
Murray's hypothesis may sometimes apply, and that Darwin ciihcr^| 
may have expressed hinwelfa little too swccpingly. or may have " 
been understood so 10 do, the ibcory o( the latter is capalile of a 
more general application, and presents less serious general difTicui-^| 
tics, than docs that of Mr. Murray. ^| 

Wc come, then, to the third charge, which is the most serious 
one, because it afTecis the morality of scientific men : and many o( 
them, like myself, are old-fa»hii>ncd enough to reicnl being cnlled a 
knave more than being cullei] a fool. Has Mr. Murray been m< 
by 'a conspiracy of silence' ? The duke, in asserting this, mil 
have been strangely oblivious of, or, among the cares of a statc»>1 
man, liave failed to keep himself an ctmrant with, the literature 
geology. Vrofessor Huxley denies the assertion, and adduces in 
his support an .Answer to an inquiry which he h.id addressed to 
Professor Judd. The facts according to these authorities ar 
briefly as follows: Mr. Murray's views were duly published, as t 
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duke himself maim : they wen (avorably resardtd by the auihori- 
tio M the ' Challenger ' office ; ihry were tx|>ouiulc<l. one might 
almost say advocated, on more iKan oik occasion hy l)r. A. Gcikuc. 
His tcxt-buok in the year 1882 not only took the Iradinf; place, as 
it mil dots, but also was then the only complete text-book on a 
faige scale for this country. On p. 468 is a full stalcincnl o( Mr. 
Murray's views. They have also been referred to at more or less 
icngth in many trcatiacs and journals, both English and foreign. 
A& Ptnf»Mr Juild remarks. " If this be a *CDii)|)iracy of siloice,* 
where, alas ! can the geological speculator seek (or (ame ? " 

Thus the main cliargc is disproved. One special item in it, how 
ever, a^ iKcutiarly olTcnsivc. yet calls (or a brief notice. Tbc duke 
Slam. "Mr. John Murray was strongly advised ai^insi ihe pal>- 
lication ol his views in derogation of Darwin's Iwng-accepled theory 
of the cor^l i»laixls. and was actually induced 10 delay (or two 
yean." Now, il ihese words do not amount la an imputation ol 
bad failh on the part of Mr. Murray'a A<)vi^e^, and are not by insin- 
uation extended to others. I do not know what they mean, or why 
they hare been penned, But, as Professor Munley ot>Ner\'es, 
" whether such advice were wise or foolish, just or imntoral, de- 
pends entirely on the inoli^'c of the person who gave ii." The tv 
mark is perfectly Jusi. Who. I would ask, who is old enough to 
look hack on a qu.-krter of a century of work, has not occasionally 
said, "Wait a bit." lo some younger friend, who baa come in the 
first incandescence of a brilliant hypothesis? 1 have so sinned. 
Sometimes I have been wrong and my young friend iHpht, but not 
always. Still. I know myself f.illihlc. A^ tlir hite maMcr n( Trinity 
said. ■• We are all f.illil>le monxls, even the youngest amongst us." 
Yet 1 am not ashamed. I will not put on sackcloih .ind ashes, and 
I me.in to sin a^fam. Perhaps it is because 1 am naturally unim- 
aginative : perhaps I am come to the season ol autumn leaves : but 1 
have alw.iys looked askance at a brilliant hypothesis, and now dift- 
tfust tt mure than ever. I have lived lon^; enough to sec many a 
one go up v/iivtsA .' like a sky-rocket, all stars and sparks, and 
come down ex|iloded, all stick and Mink. 

So ih« 'great lesson ' has been read, and the scientific world. 1 
fear, has not repented or rent its cluihes. Uul it has heard, and 
not ftithout indignation. The Duke of Arj^ll has made j^ravc 
charts •tgainsi the honor and ff^i faiili of men of science, and 
they ought to be grateful to I'rofeasor Huxley for his prompt re- 
pulse of the attack and his stem rebuke of the assailant. As it 
seems to me, reply is only pos»iblc on one point; namely, (be 
special charge mentioned above. Hence the Duke of Ar^ll is 
bound to establish or to withdraw the accusation. 

Men of science arc justly sensitive on this <{Uestion. Doubtless 
they arc no more exempt from human frailly than any other class of 
men : we all fail siimetnnes — nay. loo often — to live up to o«r 
ideal stand.-ird ; siill, such shortcomings are not common, and any 
thing like a 'conspiracy of silence' or any kind of scientific 'boy- 
cotting' is a thing mi improbable a^ to bealmost incredible. Kach 
man mu$t testify according to his own experience : »o in conclusion, 
though it may Ik deemed impertinent. 1 will express my own. 1 
have lived now for not a few years among the rank and tile of 
scietilific men on more intimate terms than can have been possible 
for the Duke of Argyll, owing (o his exalted station and his high 
occuiiaiions of slate, and 1 am bound to declare, that, in a (airly 
wide experience, I have never found men as a class less self-seek- 
ing or more earnest in their tleslre for truth, more steadfast as 
friends, or more gcnerouN at aniagoni»is. T. O. UoNNEV. 

tCDHHUHicA-noH rmau ini Dvum or Aacruu) 

The article wh'ich I contributed 10 the September number of 
the Nintttentk Ctvlury, on the coral i«lands ol the Pacific, has 
done wh.it 1 intended it to do. ll h.u ctlled wide attention to the 
influence of mere authority in establishing erroneous theories and 
m retarding the progress of scientific truth. The vehement asuult 
made upon ii in the currert number of the «mc review hy Profes- 
sor Huxley, and the article by Professor lionncy in this journal, arc 
to mc gratifying evidences of success. But both of these writers 
are entirely wrong in the interpretation they put on a few expres- 
sions in my paper. They inlcr)>ret these expressions as conveying 
imputations on ihc prabiiy and honor of scientinc men in the habit- 
ual and wiUul suppression or discouragement ol what they know 



to be truth. Bui there is nothing 10 justify this interpretation. 1 
have made no such accusation, and. if any one else were to oultai 
it. I should join the two indignant ptofrssorh in repudLulrtg It,.] 
Scicniilic men are not ofUy as good as other men in this way, but' 
gcncially a great deal better. Professor Huxley has been irritated 
by some ' anonymous sermon,' which I have not seen, and (or 
which I ain not res|)onsible. He admits that it is in this anony- 
mous production tliat the 'alandcia' against scientific men have 
taken the {Kculinrly offensive form -. but he maintains that this un- 
known writer has been ' inspired ' by my article on coral islands. 
On the strength of this assumption. — which may be (rue, (or aught 
I know, — he goes on through »omc seven pages to dissect certain 
pans of my paper, and to read into It a great deal that is due la 
his own excitement, and to nothing else. 

I have no dilTicutty in expressing clearly, and without any cir- 
cumlocution, exactly what I do mean, and what 1 have intended to 
say. I^fessor Uonncy interprets il very fairly, in abstract, when 
be says Uiat the moral of my paper is, ' Beware of idolatry,' Some 
theory, hypothesis, or doctrine is ]iropoundcd by a great man. Il 
becomes established, partly perhaps by certain inherent elements 
of strength, or, at all events, ol attractiveness. But soon it stands 
unassailable and unassaikd upon the vast foundations of general 
acceptance and admitted authortty. It becomes what Proffstor 
Huxley on a celebrated occasion, and uith at least a momentary 
insight, called 'a creed.' The effect of such a pos:itiuii is iremeo- 
dous. Some men who see cause to doubt are riaunied. They keep 
silence. Others are prevented from even thinking on ihc subject. 
A few who do think, and who do doubt, and who do venture to ex- 
press their doubts, are discouraged and discounicnanced. A great 
many others take refuge in a suspended judgment, even after the 
production of evidence, which, in the absence of a 'ctccd ' and of 
authority, would have been deemed conclusive. In all ibis there 
may be, and in gcf>eral tliere is. nothing worse tlian timidity on the 
part of those who are the laggards, or the opponents, in some great 
advance. It is more difficult for some men than for others to face 
a prevalent opinion or an accepted doctrine. It is all very well 10 
say, as Professor lionncy sa>'s, that " to the man of science truth js 
a pearl of gre.it pnce. to buy which he is ready to pan with every 
Itung previously obtained." But scicntifK men are human. They 
ore, I admit, immensely superior to the politicians, especially just 
now, Uul they have their failings ; anil every one who knows the 
history ol science must be able to call to minit not one instance 
only, but many instances, in which the progress of knowledge has 
been delayed for long periods of time h'^ the powerful and repres- 
sive influences of authority, exerted in one or other of many ways. 

My contention is. that Darwin's theory on the origin of the cural 
islands is a case in point. I believed in it. or accepted it. for truuiy 
years, as others did. Professor Uonivcy admits that 1 have de- 
scribed it not only fairly, but as forcibly as if I were still its advo- 
cate. This is exactly what E tried to da I now hold that it bas 
been disproved, and liaK Iwen replaced by another theory <iuile as 
grand, and more in h.trmony with other natural laws whieli are of 
universal aper.ttion. but have been oidy lately recogniied. t affirm, 
further, that this new theory or expl.'ination has been received with 
the timidity, the discouragement, lh« discountenance, anil the ob- 
struction which arc characteristic in such cases. That Dr. Gcikie 
lias supponed it. is most creditable to him. But his voice is nut 
enough to disprove ihe truth of my contention. That Professor 
Huxley and Professor Uonncy should be unable to make up their 
minds u|>09i such evidence as has been before us now for several 
years, is, in my opinion, a tnrong contirmaiion of the law which is 
operating upon ihcm. There arc some discoveries in science — 
some explanations of curious phenomena — which arc scK-Iumi- 
nous. 'rhey shine with their own light. The moment tlic7 arc 
suggested, with a few cardinal and certain (acts to illustrate them, 
the)- arc thctr own proof. Every thing that turns up speaks in 
support of them. My conviction is that such is the cliaracicr of 
Mr. Murray's ihcoiy of itie coial-island formations in the Pacific. 

Professor Huxley challenges me to rc-afiirm with better proof the 
fact I allege, — th.tt Mr. Murray has met with discouragemenL I 
respond at once to that challenge. I have seen the letter from Sir 
Wyvllle Thomson in which that naturalist urged aiKl almost in- 
sisted that .Mr. Murray should withdraw the reading %A his papers 
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on the sabject from the Royal Society of Edmburgh. This was intaker or soinebo<ly Inrorme'l me." Then the culpinl t« brotight be- 



F«bruAty, 1877. No special reason w&s assigned, but the Icrms 
o( Ihe tetter indicate clearly that Sir Wy\-ille dreaded some injur>- 
10 the scientific repiitAtion of the body of naturalists of whom he 
was the chief, and for whom, as connected with the ' Challenger ' 
expedition, he was In some degree responsible. He tiad not him- 
self at that lime, I believe, fully accepted the new doctrine But 
that would have been no sufficient rcaion for discouraging free dis- 
cussion, if it were indeed as free as it ought to be. In my article I 
understated Ihe delay whieh was thus occasioned. Three years, 
not two, elapsed before Mr, Murray was al [jerfect liberty to advo- 
catc his views in the proper place, before a scicntlfif body. 

But the challenge of Professor Huxley h.is brought to my Vnowl- 
cdgc a new bn of clrcumslantinl evidence to the same effect, which 
is highly signii'ic^ini. Amorg the investigators of the Pacific corals, 
no man has done better work Ih^n Dr. Guppy. surgeon of fl.M.S. 
' Lark.' Since my article was written, his volumes on the Solomon 
Croup of inlands have t>ecn published. The geological %'alunnc is 
an admirable memoir. It is the record of uhservations .in p:iiieni. 
detailed, and conscientious as have ever been made on the great 
geological problem which Is ai issue. After lib return home, he 
was advised by Mr, Murray to offer a paper on his researches to ihe 
Geological Society of London. He did so in the spring of iSS;, 
But ha paper was refused, much to Dr. Guppy's disappointment. 
It was not itrthuilox. His facts effectually removed sonie ditlicol- 
tjcs in the way of Mr. Murray's theory, — facts which in more than 
a correat>onding tlcgrcc were adverse 10 the tlicory of Darwin. A> 
a conse(|iiencc the Royal Society n( Fldinburgh has had the honor 
of receiving and publishing Dr. Ouppy's most intereiiting memoir. 
As a Scotchman, I ani proud of this contrast. I make no accusa- 
tion of wilful unfaime&s against the authorities of the Gcologictl 
Society of I^ndon, of which my critic Professor Bonney was, 1 be- 
lieve, at that time the president. They did not consciously dis- 
courage truth. On the contrary, thcj' pniliably smelt heresy. But 
i( their minds had been free from this pre|)0sse««it>n. — if they had 
been alive to the breadth and sweep of the questions at issue, and 
open to receive with welcome the cruci.il evidence bearing upon 
them which is containe<l in Dr. Guppy's paper, — ihe tejeciion of it 
would have been impossible. 

As regards Darwin's own slate of mind upon the subject I can 
only say iliat my inform^tiion wax as good as that in tlie possession 
of Prolcssoi- Huxley, I am not struck by the perfect candor o( his 
reference to Darwin's letter to Professor Scmiwr in October, 1879. 
If he had ([uoted ihe very next sentence 10 that which he does 
quote, a very differtnl impression would have been left on the 
reader's mind. Uut 1 attach no importance lo this point. I prefer 
to believe thai Darwin's mind was open to conviction, and to hope 
that others will fallow his example. Aruvli.. 



THE AMERICAN PUBLIC HEALTH ASSOCIATION.' 

Dk. Carl Horsch of Dover. N.iL.rcada paper entitled "The 
Necessity of Burial- Permi Is and Inspection of Bodies of Deceased 
Persons.' He based this necessity on the following grounds, (l) 
It b the best safeguard ag;iinsi the possibility of premature burial, 
and also that the appnrenily dead may not be phiced in cold rooms 
or on ICC. and fforen lo death, (1) Cases of concealed conta^ous 
and infectious diseases will be detected, and an epidemic may l>c 
averted. (3) Murder and suicide may be detected; and if crema- 
tion, the surest method for the destruction of discasc-genns, is gen- 
erally rsinblishcd, there will lie also less danger that the body of a 
murdered person will be cremated, and the crime concealed. (4) 
Life-insurance (rands may be prevented, (5) Where the fear etists 
of being buried alive, the family physician can overcome Chat fear 
by that examination. nn<l hb assurance that the loved one b dejid. 
(6) In onI<T to sign a certificate for a burial-permit legally, that in- 
spection gives the most important evidence. If a phy-sician gives 
his sign.iturc to such a ccrtificaic wjlliout seeing the body, lie may 
he brought in ihe following unfile-isiant position : he is called into 
court, the certificate is laid before htm, the questions asked, " Did 
you sign that certificate ? " Answer, " Yes." ~ Did you know that 
the person was de.id ? " The only answer could be. " The tmder- 
' CuDiinunI (toia Seimtrot Nut. ij. 
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fore him, and the fact rMcalcd that he indicccily aided a criminal. 

Dr. Rohti. secretary of the committee on disinfecUnts, presented 
the report of ihai committee. The following conclusions werw 
drawn from their work ; — 

I . The temperature required to destroy the vitality of pathogenic 
organisms rarics with the different organisms, 

1. In the absence of spores the limits of variation are about 10^ 
C.(i8"F.) 

3. A tempcralure of s*" C. (i J2.8* F.) Is fatal to the bacilltis 1 
anthrax, the bacillus of typhoid-Eerer, the bacillus of glanders, 
spirillum of Asiatic cholera, the erysipelas coccus, ihe virus of va 
cinia, of rinderpest, of sheep-pox. and probably of several otiier 
infcclious diseases. 

4. A temperature of 62* 0.(143.6° F.) is fatal to all of the patho- 
genic and n on -pathogenic organisms tested, in the absefnce of 
spores (with the jingle exception of iarcina Itftta. which in oiM 
experiment grew after exposure lo this tempcralure). 

5. A temperature of too* C. (aia" F.), maintained for five min- 
utes, destroys the spores of all pathogenic organisms which h*ve 
been tested. 

f). It \\ probable that some of the bacilli which are destroyed by 
a temperature of 60" C. form endogenous spores, which are also- 
destroyed ai thi? teminrmlure. 

Dr. John S. Hillings, U.S.A.. read a paper on some forms of 
tables of vital staristics. with speciftl reference to Ihe needs of the 
health-officer. 

A resolution was adopted to jppoini a coininiitee. wiih Dr, 
Sternberg as its chairman, to study experimentally the methods and 
effects of protective inoculation agam,n infectious diseases, | 

Dr. Horsch presented a paper entitled * Inspection of Animals-* 
required for Food.' in which he recommended the inspectionof ani- 
mals l>y competent persons before they are slaughtered, and 
thorough examination of their viscera afterwards. 

Dr. Aiel Ames. jun.. of Chicago presented a paper on Ihe meai-^ 
focid supply of the nation, and its future. In it he gave Statistics of 
the resources of ihc country with reference to ils animal food, and 
showed, that, as the populationincreascd and the gr.iring country 
ditninished. these resources were pro|>ortit}nalcly declining. He^H 
criticised advcrsrly the policy of the general government in dealing ^| 
with the public lands. Legislaiion was asked of Congress for the 
suppression of pleuro- pneumonia, and for the taking of a thorough 
censusof the cattle of the country and their products. Dr. Ames 
denounced Ihe tax imposeil by the oleomargarine act as being un- 
just to the poor, and wrong in principle, and demanded its repeal. 

A p.i|»er hy Dr. J. H. Rauch. secretary of the State Board of 
Health nf Illinois, dealing with the subject of chol«r.v -ind quaran- 
tine, excited great inteicst. Dr. Rauch described ihe defects of the 
quarantine at ihc pun of New York, and said that in the West its 
results were looked upon with dbiruft. He asked that the entire 
quarantine system t^f the United States should be placed under 
nalional control. In ihc discussion which followed. Dr. A. N. Bell 
criticised most severely the arrangements of ihe New York quamn* 
line, hut expressed the npmion that the measures which had been 
applied by the health-ofliccr in the management of the passengers- 
of the steamers ' .'VIesia ' and ' Britannia ' had been successful. ^| 

The paper of Dr, Dickinson was discussed by a number of Ihe ^B 
members of the society. Dr. £IUa M. Mosher remarked ihat the 
pointof greatest interest in connection with the subject was whether 
the loose corset injured the health of the wearer, and. if so. what 
could be offered as a subslilutc. Most girls, according to her expert- ^m 
cncc.wore them sufificiemly tight lo limit respirator)- morcinents. It ^| 
was difficult 10 measure the injury done, since the cbesl was already 
crippled, and its expansion was below its po»ibil<li«s. In additton 
to the Ihinnmg- of ihc abdominal wall described by Dr. Dickinson, 
there was atrophy of the entire surface covered by the corset, with 
lack of dcvdopmenl of muscular tissues due to restricted move- 
ment. This was apparent by the oft en- repented rem.wk of ladies 
that they could not sit up straight without iheJr cnrwis. It wai 
often observed how useless were the arms of most young ladies for 
any manual labor, even though their tower cKtremities were capaUe 
of long-continued muscular movement. A well-developed nipple 
was almost an unknown thing with a woman or girl who had worn 
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a corset (or any lengih of time. The Tespimnry munnttr below 
the lifih rib wa« very faint compared with the sounds above, and 
these ladies found it iropossibic, u a rule, to moi-c ihc strength 
'spirometer' the fraction of a dej[rec. From these facts, she con- 
cluded thai the capacity of the chesi had liecome timlred, and the 
muscular tibre of the diaphragm impAiroJ. by the unyielding walJt 
o( the corset-prison. Not very great compression upon the line of 
aitacliinrat of the diaphragm was re(|uired (o interfere with its 
contractile power. Loss of strenji^th in the abdominal muscles and 
diaphragm pTcparcd the way for a slow and painful, if noi inslru- 
mrntal. labor. Loss of respirator^' capacity implied incrrase in 
rapidity of the heart's movements: this meant weakening of its 
force, and thus came ihe cold extremities and easily chilled skin so 
common in those who wore corsris. She had not been abte lo de- 
monstrate the displacement of Ihc liver spoken of. because doubt- 
leas the cxnminatiSnn were made with the corset off. With a large 
eapericnce in treating girl» suffering from displacements of the 
uttTus (mainly retroversion and downward crowding), liltle could 
be done lo relieve the sufferers until the corset was laid aside. 
Acitve muscubr movements and corsets were not compatible, 
and unless (he corset and its equivalent, light clothing, were 
discarded, she waa noi sure but girls were better off wilhoiit 
active physical CKcrcise. What could we substitute for the corset, 
which, without producing presnirv or displacement, would give 
the trim and tidy look so much admired by the sterner sex? A 
good drcMiiuker had more to do with this matter tfian the conet 
had. An underwaisi without bones, with skirts snugly fastened 
to il : a dress-waist well shaped, containing a few bones, and 
loose enough lo permit a long breath without limitation. — would 
make nine girls oul of ten look just as trim and tidy as a corseted 
wai.^. If something more stipporting was demanded, the ' Ferris 
waisc' was ail (hat was miaired. Without steels in front, and 
without bones, if worn Io»<iely with the skhts attached, it might 
he accounted hcafthful. Dr, R, G. Eccles spoke of the conifott 
women derived from the corset. He had noticed that (he more 
intelligent the women, the more Ihcy were corset -wearers. Dr. 
Jerome Walker spoke of the evils of corset-wearing, among 
which he mcnitoncd the shallow breathing as particularly objcc> 
tionable. Dr. William Anderson thought if we educated the 
women to despise the corset, it would disappear. The president 
remarked that wc did not use our chests to their full capacity ex- 
cept when making unusual exertion. A woman under OTdinary 
circumsiancei had her breaihing but little restricted. If the servant 
laced herself in her ordinary working costume as she did on Sun- 
day, she would suffer severely. 



MENTAL SCIENCE. 
The Mechanism of AttentioiL 

M. Th. RmnT, whose useful compUaiions on English and Cer- 
m.in psychological movements, on heredity, on the diseases of mem- 
ory, of will, and of personality, have giiincd for him a world-wide 
reputation, contributes lo the R^ut Phtlosopkiquf \6i which he is 
Ihc editor) an interesting and convenient account of the mechanism 
of [he processes of iitienlion, 

Aiieniion is nol so simple a phenomenon as popular analysis 
makes it. Il is not always one aii<l ihe same slate, but v.-irics in- 
dctiniicly in intensity, from the niomeniari- ,-itlention necessary to 
bru<tb off a fly. to the most complete absorption. This intensity Is 
gained cither bytheaocumulativc results of a long -continued Strain, 
or by an intense focusing of all energies to one group of scnsiitions. 
Rci^arding aiieniion thus as a st.^tcvarying in degree, we are ready 
to make a distinction on which M. Kibot lays much stress ; namely, 
between spontaneous and voluntary atlemion. Our notion of at- 
tention is derived almost exclusively from Ihe Uiter. Attention we 
regard as a purposiire elTon. But ihis is really not the typical nor 
the most imporUnt aspect of attention. The former has been much 
neglected, and to it Nf. Ribot devotes his first article. The di.ttinc* 
tion between the two forms of attention is eaiiily made clear. The 
fsr%x is a natural impulse lo let such thltigs make an impression 
upon us as excite our interest. The second is an artificial product 
of civilization, that we have ieamed at school. To lank at (lowers 
and be impressed by them is a result of spontaneous attention ; to 



dissect and mimilely analyze Ihdr parts, of voluntary atmtion. 
The main eliaracieristic of aitentioa, and especially of its typical, 
natural form, now under discussion, is Its motor aspect. As 
Maudslcy puts it. whoever b incapable of conirotiing his musclca 
is incapable of controlling hb attention. All attcniion, baw> 
ever, is, in a sense, an abrtoraud, exceptional state. Such 
states cannot last long, because they are opposed lo the ever- 
present change th:it is the law of life. We see this ab<M>rmaliiy 
when attention is carried to the odrcmc, producing clouding of 
the mind, a mciiial void, or *xriigo. Their analogy wiih fixed 
ideas and states of ecstasy is also dose. The normal process of 
'cerebnting' consists of an ever-changing focusing on one set of 
impressions, then a diffusion of these to give place 10 another group, 
and so on in an ever-successive lighting and skipping : the laws of 
a.<isoc»tion governing the order and connection of the several loci. 
Normal thought is thus a ' poly-idcism,' while attention is a ' mono- 
ideism.' It is a focus corKentrating into ilsdf all the available 
energies : it is the substituiion of unity for diversity. ATlrnlion is 
further characterunsd by being directed towards an end : it is not 
a subjective process, but is adaptive, conrcrgcni. If a definition 
be desirable, we might define attention as "an intellectual mono- 
ideisin with spontaneous or artificial adaptation of the individual." 

SjKHitaneous attention i* well seen m children and in the higher 
animals, lis cause is universally an tmotional stale. It it only 
the sensation-exciting, the interesting, the agreeable or disagree- 
able, that is naturally attended to. An animal incapable of feeling 
pleasure arKl pain would hyihat f.ict be ittcapable of attention. 
This general fact b cxcmplilicd in ihe biographies of grrat men, 
showing in some cases how the hero of the talc is for a long while 
iTKlless. Iixtle5.s. until he falls upon Ihe occupation that interests 
him, enthuses him. and brings out his genius by focusing his ntten* 
tion to a single line of thought. This passion for n-ork has its ana- 
logue in other less desirable passions. The drunkard's attention is 
criticAliy intense in the presence of the glass. But these miense 
stales cannot endure long, and ihcy only la»t as lung as they do 
because a small amount of Hilling really goes on. continuous as 
Ihe stale seems lo us. 

The physical conditions and accompanimcnis of attention arc of 
great imi)onance. The general law under which Ihcy are lo be 
considered is that there is no thought wiihout a tendency to its ex- 
pression in motor terms. Thought is initial action. The motor 
expressions of attention arc visible in three directions. — the vaso- 
motor phenomena, the respiratory phenomena, and ihc cxprcssional 
phenomena. The first b recognized in the increase of blood in 
certain parts of the brain under mental work, as ascerlairted by 
direct cxpcrimcnis of Mosso arut others. The slightest mental 
strain produces this result. The s<«>nd is characterisiic of the 
attitude of attention. The breath is slowed or held : sighs occur ; 
and .ill this suggests the abnormality of the process. The third 
kind of movements are psycho logically the most interesting ; and 
many theories, notably that of Darwin, have been proposed to ex- 
plain (heir origin. Duchennc eupciimcnted by applying electrical 
stimuli to muscles of etherized patients, and noting the lactal ex- 
pression thus aroused, fie rcgiirded the contraction of a single 
muscle as characlcristic of one emotion. The frontal muscle fur- 
rowing the forehead is the muscJe of attention : the orbiculars con- 
Iracting the orbital space and lowering the eyelid of reflection, and 
so OIL The motor expressions will be different according as the 
aiieniion isdirecied inwards (reflection, contemplation) or outwards, 
as b usually the caae. The motor expressions of the two are op- 
posed : in the one the foirhcad is lowered, in the other the eyelid is 
lowered, the moulh closed as in cfiori. and so on. Darwin calls 
the attitude ofrellection that of difficult vision turned inwards. The 
general attitude of attention is immobility, a tendency to unity of 
action, to convergence. Il iit a concentration of lK>lh motions and 
thoughts : and the degree of attention is inversely to Ihe amount of 
motion. An attentive audience b quiet: an inaitcniivc one shuffles 
and moves in a hundred ways. 

To Ihis rule there \% an apparent exception tn the common habit 
of waltung. beating, etc., when deep in thought. Thit b lo be ac- 
counted for by the increase of brain -activity thus brought about. 
Such nxRvements are dynamogenic. re -enforcing, arousing the motor 
centres, and thus adding to the available energy. 
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The accompanying molions of 'attention are noi merely sjgn!* oi 
ihe former but are essential, constitueiil factors of it. Suppress 
ihe cxpres&ivc niovcmcnl&. and yuu siuptiiuss the whole process. 
The fundaments! riWr of these moirmcni* is to kceji up aivd re- 
enforce the aticnlirc consciousness. The brain in attention acts 
both as an intcllcclual and as a motor organ. 

A sjiccial (unu of spontaneous at ten I ion is surprise; and it is sim- 
ply an eitaggeraicil form o( it, Ue&canes lias given a good ac- 
count i>f ti, rccoKniiing (though in other terms) the increase of 
BCTTous influxes that accompany it. the direction of cnerffy towards 
muutes. anJ the typical facial ex|>reM&ion. SurprUc is a shock 
caused by the unexpected, -i sorr of emotional hiatus. This Luis 
until the object that caused the surprise is appcrtcivcd. rccogniied, 
adapted to. In surprise one feels much, and knows liiile ; and the 
intense emotion rivets the aliention. On the physical side the 
syinptoiTis arc exaggerated, the cycli<ls arc widely opened.' perhaps 
the mouth too. 

The uiiliiy of attention in the struggle for life ts evident. The mo- 
menl difftrcnliation is clear, one part ol the orfjaiiisiii concentrates 
the energy ^ml arouses a rudimentary atlmtion. Ktccanli places the 
origin ul attention in the arthropods. The attention gets centred 
upon the most (icrfcct sense in the anicnal, whichever thai i$. In 
the higher animals atleniion is marked, and in all such as play, 
showing thereby a surplus of energy, (here is also an attention to ob- 
jects not directly useful in tbc sirugijlc for existence. This is the 
higher form of attention, equ.nlly evident in children. 

In a •succeeding article Professor Kibot will give a siiTul.tr ex- 
position of voluntary attention. 

Primitive Mi.sd.— An imcrcstLng glimpse into the thought 
processes of unenlightened peaplet is fumisheil by the following 
observation of the Ainos (a degenerate Jnpnnese trib^ distinguished 
for their long gt^wth o{ hair) during the recent eclipse. The Aino 
is said not to be imaginative, but, on being shown the eclipse 
through a smoked glass, he cried nut that the «iin was f.ninttng 
away ami dying. A sitmce ensued, broken by an cxcIaTnaiion of 
fcarthal the sun would dry up. They brought water and sprinkled 
it upwards towanls the sun, crying. "Ogod. wererive thee ! Ogod, 
we revive thee!" Some squirted the water upwards with ihcir 
mouths, some threw it up with thar hands, A group of women 
and giris sat dosvn with their heads beHveen their knees, as if ex- 
pecting some c.ilamily. Their tradition with regard to the txlipsc 
says that " when my father was a child, he heard his old grand- 
father say thai his grandfather sawn total echpse of the sun. The 
earth became t|uiic dark.and shadows could not be seen : the birds 
went to roost, and the dogs began lo howl. The bl-iclc. dead sun 
shot out tongues of fire and lightning frntn its xitie*. and the stars 
shone brightly. Then the sun began to return to life, and the faces 
of the people wore an aspect of death ; .imi. -ts the sun gradu.tlly 
came to life, these men began to live agam." Otherwise tliey have 
no theor)- of the cchpsc, but their personification of the phenomenon 
b evident. 

EXPLORATION AND TRAVEL. 

WiismaDB'a Expedition acroaa Africa, 

LlEL'TENANi WiSSMANN. whose journeys in the Kongo basin 
won him a well deserved tame .is a invcller and energetic explorer, 
has just relumed from hii second expedition across the Africin 
continent. In the spring of i8S6 he started from Angola for Lu- 
luaburg. a station of the Kongo Association which is situated in the 
empire of the Muata Yambo. Since I'ogge's first journey in 1876, 
there have been sis Muata Vambov, and, as ai the death of the 
ruler the capital is changed, six capitals of the empire. We gave a 
report of Wissmann's expedition from Luluaburg to the Baluba 
country in No. 3a8 of Sci'eHte. On hia return from this excursnn, 
he found une building of the station, which contained iweniy>one 
rooms, bjriit down, and the commander sick with malana. His 
des\.'riplton of the station is of M>mc interest. Il consists of a num- 
ber of houses fur the olficcra of the station, barracks, a house for 
twelve women, stables, and a prison. The latter Ls called the 
cold house,' as il is not permitted to have a fire in it during the 

> Thar lKi« U tnfeiincTivc it tioTiic ttat iry th* faci ilisi ti occur* in ihoM tillatl f i^A 
Irth, irnil io vbosi opciiluK (he c ei c«ulcl nut ihii> incnai t Hdwliiis. 
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night. — a n^ulation which is much feared by the [M:grocs.the 
nights being very cool on the high plateau. The station is protected 
by a stockade, and ^ j^/aa'j three hundrt:d feet in width. The 
roads in the neighborhood of tlic station arc fifteen feet wide, and 
kept very cleaiL About two thousand feet from the station a vd- 
lage of the lla.ssilangc is situated. 

Wbsmann's cjipcdition, when starling from Luluaburg In 
October, iS66. consisted of eighty-nine |KTsnns. among wham wrrrv 
an interpreter, a Znnubari. and Ihirtcen Angola men. while the 
were Bassilangc. The number of people, however, rii|mlly In 
to about one thousand, as the Lukugesha. the empress uf the 
Y.imh« Empire, and the son of KaUmba. with their followers, joinicd 
the expedition. When they a[rivc<l on the Lubi, an excursion Into 
the country of the Iteuangongo. who live on the right bank of tbt 
river, wax made. 'Ihcn the river was followed lo its confl 
with the Sankuru, which was crossed below the tnouih of the 
It was originally Wissmann's intention to explore thecouniry 
east of this river, which forms the watershed between the S^uik: 
and the Kongo. He found, however, the state of affairs in liie 
country east of the Sankuru so much changed since the time when 
be visited it first, four years ago, that he was unable to carry out his 
purpose^ While lomicrly thccowrvw.is the principal object ofbar- 
ter.now gunsand ammunition were in demand. The slave-trade i* 
flourishing. The chiefs of the Bassonge and Bassenge, /requently 
supported by slave-traders, make raids upon the neighboring iriba 
in order to procure slaves. These arc bartered lo the traders iut 
guns .ind ammunition, or for ivor>' to the Bakuba, who buy the 
women fur their household, the men for being sacriliccd at burials. 
A short lime before Wissmann's arnval a chief of the llakuba had 
died, and two hundred ^ilaves were killed when he was buried. 
Travelling eastward, Wissmann crosst^d a vast belt ol primeval 
forest which is inhabited by Batctela -ind the dwarfish Watwa. 
The woods are almost void of large animals, and even birds 
scarce. On the Lukassi the expedition was attacked by the tiaiivi 
who killed several persons with their poisoned arrows. But aft 
a lively skirmish the natives were driven off, and. when the expedi- 
tion reached their villages, they were found deserted. During the 
nrtonth of January. 1S87. Wissmann crossed a territory depopulated 
by w.ir and •:mall-pox. The country of the industrious Ueneld, 
whom he visited on his first journey, he found entirely devastated. 
Famine and small-pox prevailed among the mcmbcra o( the cxpe* 
dition. and it was not until the Lom.tmi was ernsted that matters 
became more favorable. At l.ist Nyangwe was reachol. W. 
mann found (he Arabs of this place in a state of great excitement 
on account of the events .it Stanley Falls. Nevertheleiw he sui 
ceeded in returning the It-issilaiige to (heir native country, h 
Wissmann himself had to give up the hope uf further explorations, 
and proceeded on the well-known route to the Tanganyika and by 
way of Lake Nyassa to Zaniibar, whence he returned to Europe. 

The results of this expedition are not so important as It was-! 
hoped they would be when Wissmann started from LulualMirj, 
An expedition from the Kongo southward, orfromLulu-iburgnonS- 
eaMwanl, is what is wanted to give us a more thorough knowledge 
of the hydrography at Central Africa. 

Thk HinisoN Bav Kxi'EiMTloN OP 188& — Lieutenant Got- 
don's report of the last cxpcdilion of the' Alert' to Hudson Day 
makes it clear that all hopes of e^iabltshing a iradingToiite from 
Knglaiid 10 the west coim of Hudson K^y mu«i l»c abandoned. 
The navigation of Kudson Strait proved extremely dangerous on 
account of the prcvatllng fogs, the strong tides, and the niuTowness 
of the waters, but principally on account of tlie heavy ice ol Fox 
Basin, which [re<}uentty obstructs the western entrance of the 
Strait, and of the faulty working of the compass. Besides, vcssdt 
navigating these waters must be fortified for meeting the ice, and 
must not be larfrer than two thaus.ind tons, l>ecause a larger ship 
would be somewhat unv^-icldy, could not make such goud way 
through the loose ice. and, being unable to turn so sharply, she 
would get many a heavy blow, that a smaller ship would escape. 
Gordon supposes that navigation can lie opened between the ist 
and loth of July, and that the closing of the season would be about 
the drsi week of October. These restilts of Lieutenant Cordon's 
experience agree exactly with what was maintained by all eaperis 
when the scheme was first propounded ; but at that time their 




Decembkk 2, 1887.J 



SCIENCE. 



271 



y\kv\ were riUregardH in Canwlx. Although Ihr principal ob|cct 
of (lie expniilion has fail«l, tU scinnlilic results are conxtderahle. 
These consist chictiy of (be meteorological and by<Jro£raphical ob- 
scnailons ol two yun. from ihc fall of 1884 lo the fill of 1S86, 
and other acca«ion»t remarks of the ctosentis. The results a( 
lh«(e obscrvalions arc Ixid down in a meteorological atUu of iltid- 
son Bay, but it seems to us that the available mateiial is too seamy 
for constructing the month!)' tuithermal lines over so vast a terri- 
lory. The report is accompanied by a plan of Churchill Harbor 
and York Ruads <at the mouih of Nelson Kivcr), (torn the Mirveys 
■of Lieutenant Gordon. The general Irack'Ch^rt i» not vtTy elaho- 
ntc, and in many parts nni up to date. Several chnngeK tn Ihc 
COiisi'linc appear, for which n<i cviden«:c is jfivcn ; c-k- the division 
■of the main island o( Southampton inUi two parts. The pubticAtion 
of several chans and plans based on stirveys of the expedition is 
firomiscd at llic end oil the report. 



ETHNOLOGY. 
The Esleimo Tribes. 
Dr. Rink, who has for a loni; time maintained the American 
■origin of ihe Kskimo. Has pidtlUhed the results of his long-con- 
tinued observations and studies in the ctcrcnth volume of the J/i-i/- 
dehtr an Cronland. Fortunately ihc volume, the publication of 
which has long been wished (or by all students of Arctic America. 
is written in En^ish. and thus made accessible 10 a <vide circle 
of reatlcrs. Rink has propuiindrd his riews on 1)1 c origin of the 
K Eskimo in several papers, which were published in i-arious journals. 
^^^Hc believes thai they descended from the interior of Alaska lo the 
^^Hbtut uf the Arctic Ocean, and ^ladually spread ea-slward. Hi.s 
^ViStlguinenls. which form Ihc lirxt p:ui of his book, are based on a 
^f ^mnpBrison of the implements, dress and omaments, domestic in- 
V dtmrj and arts, religion and folk-lore, and sociolotcy of the Eskimo 
P of the various parts of Arctic America. The resulltof this inve'iti- 
gationare. thai Ihe hunting-implemems are the more highly devel- 
oped ihe farther we proceed eastward, that the style of dress and 
habitations shnw a gradual approach to the Greenland «tyle from 
west in cast, and that the western tribes occupy a higher stage of 
social oiK^"'^''''^^ ihan the eastern ones, Among the customs 
which prevail among the western Irilies. 1>ul gi-adiially d(«a[>pcAr 
eastward, tie mentions the use of the labret. and the religious 
festivals in which masks arc used. 

Conclusions drawn from ihe.se facts are neces-sarily o))cii lo dis- 
cussion, as these phenomena may he explained in different wa>-s. 
I think attention should Im called lo Ihe fact that all the peculiari- 
ties of the western tribes may be dcrivctl from an itiHuence of the 
Nonh-vrest American culture. VVc hai'e the extensive use of 
masks, the peculiar wooden hat of the southern Eskimo Irtbcs. tltc 
useof the labret, the festivals tn which piojKTty is ^i^cn away, the 
houses built on the s.ime plan ait Inilian houses, ilie sweat-bath, 
the existence of slavery, and the high dev-elupmcnt of the art 
of caning. I'hc existence of so many similar or identical phenom- 
ena in two neighboring nations cannot be fortuitous. Hesjdet. I 
have tn mention that the follc-lore of the tribes <^F Itnliiih Columbia 
refers to the Kskiino country and to the liskimo as plainly as pos- 
sible. The legends of tribes of Vancouver Island speak of a, 
country in the far we.it, where the sea is always covereij with ice, 
where the nights arc very long, and where people live who use skin 
boats. Considering ibc great uniformity of Eskimo hfc all over 
Arctic Ameri(3. 1 cannot but conclude that here an Immediate in- 
fluence of the North-west Americans upon the Kskimo had place, 
and that west of the Mackenzie we do not lind the latter in their 
primitive state of culture. It is not impossible, that.tn contei^urnce 
of thi» inlluencc, inventions and customs which were originally K«- 
ktmo (as the kayakj became more neglcaed than iJicy arc in other 
ragjons where foreign influences were not so strong. 

But we have to consider several other points. The use of masks 
represenltng myihicid beings, which is jjccutiar to Norih-wcst 
American tribes, is not entirely wanting in the east. The giving- 
away of pro|>eny at certain festivals, and the use of ihe singing- 
houne, with a central lire and places for the people ,ill around the 
wall, may also be traced as far as Davis StraiL It may even be 
liiai the plan of the stone or snow house u( ti)e central Eskinw. 



with eferaied pbuforms on three sides ol x central Door, must be 
traced bark lu a square house similar to ihni of the wdtern tnbcs. 

I will not enter into a discussion of the similarity between Cslci- 
mo and Indian folk-lore, as we are not sufRcienily informed alxnil 
this tubjeei. The few tracer which are common to both are so 
wkJe-sprcad that they cattnot Ik conskJcrcd ptoof ol an early con- 
nection between these nations. Tbc story of the dog who was 
Ihe ancestor of certain tribes, the transform a lion of chips of 
wood into salmon, the idea that animals are men clothed in the 
skins of animals, stories ol childrrn who were deserted by their 
relatives 3i>d became rich and powerful by the help of spirits, are 
common to the folk-lore ol North-west America and the Eskimo, 

It seems that the only safe conclusions one con arrive at arc the 
following. The Eskimo reached an ice-covered ocean asone body. 
At that time their religious ideas arvd implements were similar to 
what we observe at the present lime. The)' knew the kayak and 
the sledge, they lived probably in large square houses, they had 
domesticated the dog. aivd it is not improbable that they had cer- 
tain fcstival.\ which referred lo (he seOAons or lo the sun. Dcsidcs 
this, we are inclined to supfMme that they were lishemien. and were 
accustomed to ihe use of boats before they came lo the Arctic Sea. 
Tltcse conclusions seem lo point out that the Eskimo spread from 
the great riven* o( central .Arctic America. 

In order to make satisfactory progress in the puziling problem of 
Ihe origin of Ibc Eskimo, Ihe intloenccof the North-west Americans 
u|Min their Arctic neighbors, and the origin of the folk-tore ol the 
Tinne and western Eskimo, must l>e studied. In our present slate 
of knowledge, wc can consi<ler the American origin of ihe Eskinvo 
only a iheory. which b more prob^lc than aa immigralion from 
Asia. 

The principal part of Rink's boofc is an eicHlent treatise on the 
Kskimo grammar, and a comparative list of the indepctideni stems of 
the Eskimo dialects. The steins are arranged in alphabetic order. 
and to each is added the dialect in which it occurs. As ibe Green- 
land dialect is by far the best known, it is made the ba»ts of the 
list, aiid all other dialects arc referred to iL A disrussion an the 
modes of spelling applied by different writers and the probaWe 
differences of dialects precedes the linguistic part. We believe ibiit 
the material for studying the phonetic laws of the Eskimo language 
is large enough to allow a more thorough investigation, and we con- 
sider the laltcr very desirable. Among the contents of the collection 
ol stems, wc have to call particular attention 10 ihc Greenland 
wortis occurring in traditions and in the sacred language of the 
priests. These words, as well as those which 1 collected -imong 
the central Eskimos, tend lo show that many of the Alaskan stems 
which are lost in the common language still exist in the ftacred 
language, and thus the most distant branches of lite Eskimo Stock 
arc linked irkiser together. Beiides. Rink hasshuwn ilmt a nuRibei 
of words that were considered exclusively western occur in certain 
dertv.itions among the eastern tribes. Among these I mention the 
word jif^ I ' m.m ') of Ala.ska. which is found as sHr-auim the eosL 
All recent resrarches leiiil to xhow that foreign influences upon the 
language arc very slight, and the diHerence of dialect is probably 
entirely due to evolution. 

The work of Dr. Kink will he highly ajipreciated by all cthnolo* 
gists, and we have only to add the wish that the learned author 
will publisli the originals of his large collection of Eskimo tradi- 
tions, which would be highly welcome to students of Amcricaa 
philology, K. UOA,s. 

BOOK -REVIEWS. 

The Chiidrm 0/ SiUnu ; or. Tht Story 0/ th€ Deaf . By JOSEPH 
A. Ski&s. Philadelphia. Porier & Coaics. 8**. 

Tut object of this book is to excite interest in IxhaUot the deaf and 
dumb ; and the means by which the author aims to do ihu is by 
presenting statistics ol the riumbcrs thus afflicted, the S-td corKlition 
in which the deprivation leaves lliein, aitd an account of what has 
been done for their relief. Judged by the Irnient standards which 
one must apply when considering it as a benevolent eoterpnse, the 
work is quite successfully dune, and ihraughoul urges the reader to 
a deeper knowledge uf the subject than is here available. Re* 
garded as a contribution to educational scicDce, a less favorable 
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vcTflicl must be passed. There U 2 lack of unity in the pages, and 
3 much more serious lack of appreciation of ihe best literature 
(even thai in English) on the subject. Books of this (mkr have 
becii fre({ucnily piilitishecl. and have done much good in arouung 
the public 10 an intelligent interest in the lives of the defective 
classes. In 1855 Mr. John R. Burnett published at Newark, N.J., 
his 'Tales of the Deaf and Dumb," which. though intro>'liidng much 
irrelevant mnltcr. shows a deeper insight into the mental condition 
of Ihe (leaf-mute than the pages of Dr. Seiss ; and. best of all. the 
* Lost Senses,' by Kilto, contain'^ a highly valuable description of the 
world, from Ihe deaf man's point o( view, by an eminent and at>- 
servant scholar. Neither of these sources seems to have been 
utilited by the author. Again, in discussing intermarriage of near 
relatives as a cause of deafness, the author Icwcs the most interest- 
ing contribution to Ihe subject (the memoir of Prof. Graham Bell) 
with a nnerest notice, though this It one of Ihc topics to which he 
devotes mosi space. 

The statistical elemeni in the volume is as good as any thinp we 
have. There arc about tliirty-fivc thousand deaf-mutes in the 
United St.tles, but the defetitivt: inethoit of taicini; the preiiou^ sta- 
tistics makes it inipo<;«il)le to say whether deaf-mmism is on ihe 
decrease or not. The most probable average ratio o( deaf-mutes lo 
the population at large is i to 1,500. and this would give about a 
million of deaf-mutes in the world: and yet (in the Untied Staler at 
least, and probably eUewherc) the dwl form the smallest clcmeiil 
of the defective classes, including: under this term the blinil, deaf, 
idiotic, and insane. Deafness, however, is a disease of cliiklhood. 
and the number of de^if persons of iciioot .ige is double that of the 
blind. It is interesting to add that there arc about six deaf m.ilcs 
to five deaf females, and that the notion that the dtif have an im- 
munity from other diseases of the sense-organs is not borne out. 
Among the causes of deafness the intermarriage of near relatives is 
regarded as a very serious one. While some authors look upon 
such marriages as h.irmless when both parties are of a sound con- 
stitution, yet the bulk of Ihe evidence is decidedly oppose^l to such 
unions, and finds in iheir offspring an iinJue proporlion of nervous 
defects of all kinds. That the intermarn.»ge of deaf-mvilc* i* a fer- 
tile source of the increase of deaf-mutes is now generally admitied, 
and some regard one-third ol all cases as due to this origin. A 
very large number of deaf-mules are deaf from birth : and of those 
who become dcuf. a verj' large percentage lose their heating in the 
iirst, second, or third year of life. After this the liability to dcif- 
ness rapidly decreases. 

The relation between deaTncss and muteness is nol a necessar>- 
onc: it is because the ear educates the vocal mechanism that deaf 
persons become mute, not because Utdr vocal organs are not cor- 
rectly formed. This fact makes it possible lo teach the deaf to 
voc.iU«; and the system by which they are taught to read the 
sounds on the hps of [he speaker, while they answer by speaking 
as well as they can, is already the most widely adopti^. and seems 
destined to supersede the iinger-.ilphabet fur general purposes. 
The (juestion whether the blind or ilic deaf suffer the worse afflic- 
tion has often been asked; and it is not generally known (hat on 
thb point there is quite an agreement, among those mo.st compe- 
tent to judge, in favor ol the blind. The deprivation of »puken 
language i* in our civilization the most serious deficiency. The un- 
sympathetic nature of the deaf as contrasted with tbcchccriulncssof 
the blind, as well as the fact that eminent blind persons are much 
more numerous than eminent de.if ones, speak for blindness as the 
less serious loss. 

The history of the treatment of the deaf-mutes is an interesting 
one. Among savages they were generally considered as moni,ters. 
and put to dcAlh; lor a long time they were held on a par with 
idiots; and the iilca of thdr being cducable was regarded as pre- 
posterous, When it is remembered that Ihe lirsi institute for their 
instrvciion was founded in 176;, and that the demonstration not 
long before of a deal-mute's capacity to read was regarded as a 
miracle, one appreciates the truly modem mode of regarding them. 
It is not many yi^ars ago thai they were first regarded as having the 
r^ht of citizenship and other legal privileges. 

While Dr. Seiss has thuit put together in a shape likely to attract 
readers some useful information, he has left thclield free for a really 
valuable and scientific treatise on deaf-mutism. Such a treatise 



should contain a full account of the way in which they were 
g.Trded by different peoples, a history of ibe methods u«ed to edu- 
calc them, a psychological analysis of their state as illustrated by 
recent rcscairli, with special attention to their language, a good 
account o( the physiology andpathology of deafness, a.nd as much 
biogcaphic.d matter .is is really authentic. Such a general cydo- 
pa-flia o( doif-nmlitm. and o( blindness loo. would be a great addi- 
tion to the scieniitic appreciation of a most interesting portion of the 
human species. 



NOTES AND NEWS. 
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The Aristotelian Society of London has issued a very afl 
live programme of its winter work. The president. Mr. S. H. 
Hodgson, read a paper entitled 'The Unseen World ' on Now. 7. 
and the subsequent meetings arc to be devoted to the following 
subjects: Nov. II,- The Psychological Laboratory at Lciprig,* Pro(, 
J. M. Catteli; Dee, 5. • Is Mind Synonymous wiih Consciousness.*' 
the president, Messrs. S. AIcKiindcT, Bernard Botanquet, D. G. 
Rilcbie, and C T. SioJi : Dec. 1 9. ' Philosophy during the Period of 
the Renaissanec' Miss C. E. Plumplre: Jan. 9. 1888, ' Darvrinism 
in Relation to Design.' C. J. Romanes; Jan. 3], ' The Philosophical 
Importance of a True Theory of Identity.' BcrnaT<i Basanquei: 
Feb. 6. 'Wundt's Theory of Apperception.' J. S. Mann: Feb. 30. 
' The Real Essence of Religion,' Rev. £. P. Scrymgour ; March 5, 
short pa|RT» on various subjects ; March 19. ■ Attention.' G. F. 
Stout : April 9. ' Heraclitus and his PhiloMiphy,' Dr. Clair J. Creoe: 
April 33. ' Conscience Theories,' Pasco Daphne ; May 7. ' What Is 
the Distinction lictween Desire and Will? ' Professor Bain, W. R. 
Sorley. J. S. Mann ; May 28. 'The Demarcations and DeAnitions of 
the Subject Sciences,' Professor Bain. 

— The second number ol ihc /ourita/ 0/ JfarpMufgy will appear 
about the >ir<i of January. The endeavor has been to prodi 
without counting expense orcffort. a journal that will stand 
very first rank, and worthily represent its depanmcnt of Amcr 
science. The first number has been out long enough to be 
upon by the scientific public, and wc think we may say wit 
hesitation that the verdict has been as favorable as could posably 
h.iti'e been desired. Professor Mark of flarvard University writes, 
" The first number o( ib« /ovrfia/ pf Morphology, so anxiousif 
awaited by xoulogists. seems lo me lo 3urpa.is in every w.ty the ex- 
pectations even of those who have had the highrst hopes for it 
success. Evidently no pains have been spared by either editor or 
publisher to mal<e it first class. Kvcry one in thccountry interested 
in zoology will be justly proud that at last we possess a loological 
m^^azine which is equal to the best European publicationK." 
As a S|)ecimcn of foreign opinion, we may <|uotc from Prof. J. B. 
Camoy u/ Louvain. Belgium: "This new review is splendid, [.a 
congr.itulate you sincerely on having treated science asti deserves." 
Of course; the expense of such a publication is very great, and ihc^' 
drculatiun necessarily limited : but it is. of course, very desirable 
that the journnl should be self-supporting. All interested should 
nt once send in their subscriptions to Gtnn iSc Co. 

— At a meeting of the Engineers' Club of Sl Louis recently. 
Professor Nipher exhibited a steam-pipe $ feet lung and 6 inches in 

•diameter, one end ol which had been closed with a plain caat-inns 
cap. The cap of the pipe had been blown off bodily, without bdnc 
broken up. The break extended around the cap just at the end of 
the pipe which h.nd been screwed into it. He explamed that th« 
ca|i had been blown oft by a ball Irom a Winchester rifle. This 
w.is done by sLanding the pipe vertically on its closed end, tilling it 
with water, and tiring vertically down upon the water. The floor 
upon which the pipe stood had yielded, and the cap of the pipe had 
been forced down so quickly that the pipe could not follow, so 
that the cap and pipe parted company. To force this cap oH re- 
quired a force of between 135,000 and 150,000 pounds, or about 7»^^ 
tons. The ball was a 38-calibcr b.^tl. and the charge was th^^| 
ordinary one of 40 grains of F. C. Duponl rifle-powder. The pipe^l 
weighed, exclusive of the cap, 96 pounds, and the cap weighed 9 
pounds. The ball was grcally flattened by ibc water, but had not 
battered against the bottom of the pipe. Other experiments 
showed that the ball was stopped by the water by the lime it had 
reached a depth of one fool. 
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— The appointment «f Dr. J. H. Kidder u^tsiant commissioner 
of fishftnd lishcric« gives very general salisfAcltan. Dr. Ki<lder 
has dcvoicd ihc recent yean of hit life lo the work of the commis- 
stoD, which has been most valuable in its results. He ts a profound 
Hudenl, and takes a deep interest in his. wwk. Tl^e appointment 
'a commcTided on all sides, and. should Dr. Kidder consent to re- 
main In the commission, the government will secure a most (ulhful 
and efficient officer. 

— A SI eam -catamaran, intended for whale and walrus hunting in 
the Arctic regiotw, is being built at Montreal. Canada. It has two 
steel cigar-sh.-iped hulls, each sim'-five feel long, and' built in two 
compartmenis, one for water ballast, and the other to carry petro* 
leum for fuel. The catamaran is conslnicted so that it may be 
taken apart for Iransportalion on the deck of a whaler. 

^ About a year ago the steamer 'Gluckauf.' the 6m ^■essel 
specially constructed for the transportation nf petroleum in hulk 
across the Allaniic. was described in Seteiuf. A year's trial has 
convince<l the Ic.iding oil-cxportcrs th;ii the new nictliod «( ship- 
ment is far more economical and expeditious than the old system 
of iransponation in casks and cases, and as a result several tank 
vessels art now being built in England to ply between New York 
and the different European ports. The fact that Russia is slilpping 
pctmleum in bulk from Batoum. on the Black Sea, direct to Europe 
and India, has perhaps hastened the adoption of the bulk system 
by the Aiiiciican exporters. 

— Seventeen steel canoes form part of the equipment ol the 
Nicaragua Canal Company's surve>ing parties, which sail from this 
city in a few days. The canccs arc built of galvanised steel one- 
twentieth of an inch thick, aiul are intended for the transportation 
of the different parties to ihcir stations along the route of Ihc canal. 
as well as to facilitate the making of the surveys. 



LETTERS TO THE EDITOR. 

' ^ Crrrtt^ntitfwlM Art rtfufiOJ I* *# «» krit/ oi t^niHt. Thrtrrlttr't mmm»it 

it ttUr^trt rt^mirt^ lit f*^4j t/ f^ifJ f^llk. 

Ttutittj ctpttit/ lit Kitmitr umiaiwint kit lemmanliatitm wUttt /urnlttttl 
^rtttt mmyerrra^nJ^ni Bit rt^mtit. 

Eskimo aad the tndian. 
Thk subject of past relations between the Indian and the £sln- 
mo mu&i, in the light of recent tnvcsii)£alions into the origin and 
migrations of Ihc latter, l>ccomc intensely Interesting. In the issue 
of SeitMct for Sept. 3. 1 gave an instiince or two of wliai uemed to 
be loan-words from the Indian to the Eskimo. These concerned 
only the Central Eskimo. I have since succeeded in tracing these 
words throughout the Eskimo territory from Labrador to Siberia, 
as follows: — 

tjibtadar, .,., , , iHftar^f^ C tv^Kf') 

HikIkd Buf ..,,,. .,(, ■••,,. mr/tti'ki [' »«n«»i ' ) 

CtiuKhUt RIvtr..... Kiy^/ii'teaiC tOMia*) 

" mlfCdatil 

Muhcnile Kkm mtf^m* {' ni»'i 

•• •• „ Hi/^/mt-^aai-H'tanm') 

" " . ...tt/^»-Mark{' mitim'natntt'i 

" " mfft /arte *UB»U'} 

" " .>if>i'-/Mr^('ioMi,'aru«i> 

TKhiukluk UUnd .n./rA-iBliiCnin') 

MiIfriiik „.,.., mt'^iga i' nigfil'i 

Tchuktichi al Andtrr. .. ntfficAukl' tain '} 

With these i would compare the following : — 

MiudL mifmmrmtC ct\A'\ 

" ....1.... mtftA I' water *) 

fenolMOM , , mSfHttH'a^hx'l 

'• i»<^u/(*B«oa'> 

Ci>irp^«r •t/CMU') 

" „... w>j('irita') 

Cam uifiwfii—A'i 

1. ....... ....... .......... nl/iyt; vttft') 

I <•<>,•<- dia 1 

>..'._ •>>B«/H(*d«»d)'i 

mi^i I'ltecy') 

Ijmap* mifamiti ('tiy nifht'l 

Muucbiuaca mi^^iMadi \' mma'i 

i(i/y«('»ler'l 

NaniwuiMlt.,,., af/zAfintw <'<>■• ') 

" •• ■//('MI«(*> 

■* ... B/^tfwiii/fdwt C liill ") 

Mfari , a/^Aooi/fmoaa') 

" ...-, •«/(■•««•> 

UoMauk. >.'....•. ....,...,.,u....«w/«rntiwB*l 

', „ a// (' (nttci ') 

Molink «■/ COia'l 

** »iitf Cwaur'f 



and elsewhere throughout the great Algonkin stock of languages. 
Now, if we adopt the view of Mr. Horatio Hale, thai the primitive 
seat of the Hunxi-Algonkin-Chcrokce family was " <mt /A/ Atju^j 
of th4 St. Lavrenct." 3T\A that of I>r. Frani Boas, that the 
primtlive seat of the Eskimo race was " in th* vKtt of the ffujisit 
Bay rf£-icn." have wc not an explanation for the coinciilences noted 
aborc, and may we not expect moie .is rrtearch progresses? Dr. 
Rink, in his 'Eskimo Tales and Legends.' Id b ue of a jouraey 
made ages ago, by the Eskimo, in search of copper, to a southern 
country and people. Now. the word for "copper" in the Eskimo 
dialects is A'tuM^i' (Hudson Bav), KaMHovark (Mackcntic River), 
Kannujak (Unalashka). Kaittija (Kidiak). KaHujak. Kennijak 
(Tchugmj:):). and It is interesting W find thai in Mohawk the word 
for -copper' is fKrtWirt, and in Inxjuois kanadaia. Did the Es- 
kimo borrow this word from the Iroquois, or did both borrow it 
from a people with whom the)' both must have come into contact, 
the copper-using mound-builder of the Ohio and Mississippi val- 
leys? 

The following short list of words common to the Eskimo and 
more southern tribes of American alwriginN may serve to strengthen 
the views advanced by Dr. Boas and Mr. Haie: — 

It,., I- 5 '^ivlr* llreqtraB) 



Ba>i« . 



Bmlin. 



Chad.. 



Coppv. 



Ov 



Do 

DMk. 

■h... 



Fatlis 



) rnwa (Huninl 
|j|nMHi/>(Hiidii>o Bar) 

katmyika tHuraii) 

aihi£M<KBdi>kt 

aaartw tUackeniit Rlitrl 

jaltaUft <Uaan<lacil 
,a£ifKJit lAltvU>n> 

tUfaiiaHHaTKtit 

f'rmjt (Uackciuic ftini) 

mmnadtta llnqucu*} 
ianHr*j»i Wvitav Bay) 

Imaltrra t iroqiiDUl 
rgimltrrt iXohm^M 

laa^rl^iUukuUic KiTo} 

'r l.-ktmt-f»mrt (.MackcMle Rint} 
tfiMci (Uoluwk) 
lek*rtirkiH»iikennt Rif«f) 
ImMatit ai«.%Owit,y) 
Uikrttak (Titiukueki) 
m/t»m <llufoa) 
a/* (Tuouorat 
»tta |T<lwki«;lii) 



I--., . J ajintm K Huroo) 

m_ Xtntki ITlwcvvra) 

*^"* •M*i/.<'* {Hud.«i Bay. 



Fmi. 



0««J. 



Hand ) «.ir/ (K>dt'>k> 

f riitdz<Akiiian) 



Mhura't 

nkita* (OiwadagiJ 
ttxkaU (KoOabM Souad). 
«a«//f (Gncnlani. ' hmt *) 
A>j4iM>( (IroQiioli) 

riMi.i itmquaiO 



Head 

tip 



Han. 



Maihw. 



Ihm. 



I mraliiAirm iHiinrn) 
' 'i lunil^iitTchuktKhi) 
kttkkwti* (Imiiiolil 
Aa^h ' rd r ( U ackeniit lti<rc>>- 
rm.'kti INnIliii>ay> 
Ai^fkmk (H'liacAroni) 
ruaai iGiceDUnill 
(>«a*Olvl'*a*» Ri'"**) 
ain^akan iHuronl 
M»tiir» lUotuvk) 
aofaf lOmnWd) 
aa/af ( Hudinii Bajr) 
amrku k(fi ana) 
r>aaB4 (Tatranin) 

aa«4a (Kadijli) 
.■■•ui (Uuluhka) 
am»sit tAlculan) 
raaa^ (lluToa) 
ra<<va (Tchukucbj) 



B^ i fMKklaka (Stocca) 



Smw. 



T«aCM. 



Wlaur. 



Voown ■ 



ii>a««(v> (TchukucllI) 

',ininitreklt (Mchawkl 
iamn^.^H'jH <TchukiM)>i> 
( f<fjiu (IroAlfoi.) 
laAiMtlUnaJadilii) 
mkrj (Uunia) 
»kik-*t (Kaduk) 
.i/..ia^(TetiukiHhi} 

nC».tiKa>tiaU 
afaa^ (Tchukucbl) 



I have also toutvd resembt.tnces no less remark.tble between] the- 
Eskimo and the Cherokcc-ChocUw, as well as the Tlingit and the.- 
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1an(ruafres of British Columbia. All (his, it sMins to m«, argues in 
Xavor o( ilic indigenous American ori)^n of ihc Eskimo. 

A. F. Chambkrlain. 
Uninnliy Cotlegt. Toronta, N*», i«. 

It Mjcms to mc chal ihe simtUritin of sound mrntionwl in Mr. 
Chamberlain's Idler cannot Ite aitmitlcd ns cvitlencc of n coniiM- 
tlion bettvc«n ibe Eskimo and other American lanifuagca. The 
Eskimo words which lie classes toKcihcr arc derivalives of entirely 
-different meins, Ihal cannot be traced to a common root. In the 
■firtl tahlt; we rwoi{ni»e the following stems : nif-ia- (' clear weath- 
er ■). nipi}:- 1* to «icl( ■). niptxg- f to vanish '). Under the heading 
man the wordH t'nut and angut are classed i ogeiher, although they 
haw no connection whatever. In comparing lanKuages. compli- 
cated derivatives mtist not he used, but the words must first be 
traced to tlieir stems, and the meaning of the stems must be Jt-icer- 
lained as well as the phoneticlaws obtaining in the dialects of the 
slock, bcfotc it is |)ossil)le to make a satisfactory comparison. 
Portuiious coincidences of sound like those given by ChuniherUin 
•cannot be admitted as ev-ldencc of relationship. F. Uoas. 

X»lr Vorli, Nov- •}. 

Rate of Chajig;e Jn Americftii LaosuaEea. 

The letter of Dr. Beauchamp (.Vc/Vjur/, Nov. Mi) opens an inter- 
■esting linguistic (jucstion. My own impression is that the rafiidiiy 
of chan;;e> in unwritten, al least American. langua)jes 1ms been 
■overesiimated. 

Sagard, in the preface to his * Dictionnairc dc la LanKtte Hu- 
ronne' (I'aris, 1632), asscncd iSai the Huron w.-is coniitanilychan- 
|[lng. so that in a generation or two it would seem like a new lan- 
guage. Two hundred years aftcr^vards, Uupont;cau took Sat^^rd's 
ver>' tniprrfcci book, tried it on some intelligent Hurons. and found 
that "the langiLige had not undergone any essential change" 
{^.ir/iMotrf tur Um Langnts <U i'Amin'^Hf dn Xord. pp. 444. 445). 

In 1578 Jean de Lcr>' printed hb ■ Histoirc d'un Voyage faict 
«n U lerre du Bresil.' contamin}{ long convers.itlons in Tupi, 
Three hundred years liter. Dr. N&gueira republished tlicsc conver- 
■»tioR9, with iheir equivalents in modern Tupi. Tlip diflrrences 
arc turprningly small. — with pro[)ef alluwaiuet for tli.ilcct and 
varying phonetics, scarcely more than between Lcrys French and 
the French of lo-day (sec Nugueira, Afionlnmentas tohre 
^banetnga ou Liaguii Gtntl dos lirasii. Rio dt Jitmiro. 1876). 

I have recently completed a cttmp.'\ti*on between the AlaKiiilac 
•of ((ualemnin. which is the most southern dialect known of ihe 
Nahuail. by means of a vocabulary obtained in 187S. with that 
tongue as spoken in the valley of Mexico in 15^, preftcncd in the 
'Vocabulaiio' of Molina. The separation of the two peoples 
could not have been less than four hundred years : but the diver- 
,gencie5 are so slight that 1 could e-viily have heliwed the Alagiiilac 
words to have been obiaincfl by a <icrman (my informant was uf 
that nationality) in ancient Tcjcuco. 

Dr. Bcauchamp, in referring to conflicting orthographief of the 
tame word, points out a real but not the only cause of apparent 
without actual change in these tongues. He also (ouches on the 
-confusicin liable to occur from the natives forminR diverse liijuri- 
live compounds to cypress objects and ideas new to them. 1 was 
Struck with this lately in comparing the evprcssions in the Lcn,1pc 
for ' f.iith.' • regeneration.' * repcntrmce.' and such theologicil terms. 
aa introduced, on Ihc one hand, by Ihe Moravian missionaries, and, 
on the oilier, indc]>en(lently, by the Anglican Church. They are 
tjsuall)' totally dissimilar. 

Hut a much more curious and important kw underlies the appar- 
■cnt variability of many American tongues. I refer to that of ' al- 
ternating eonwmanis ' :md ' |>c[niutable vowels,' In a number ol 
these langu.nges it is entirely optional with the speaker to arliculale 
any one ol three or four consonantul sounds For the same iibimetic 
-eleinent. For example: he may at will pnmounce the syllable ton 
either thus, or hn. nol, rot, etc., alternating the elements /. «. r, t, 
at will. I have liille doubi but that something of the same kind 
obtained in ancient Accadian, which will explain why the same 
cuneiform character stan<ls mdiscnmmaiely for the sounds kH, ius. 
Pun, and dur : and the recent researches of Dr. CaH Abel on the 
phonetic modllications of the ancient Coptic radicab hint strongly 
-at the prevalence of this peculiarity In that venerable speech. 



In Ameiica, I name .as special examples of this the Ktantath and 
ihe Cha[uinec. But th.it these phonetic variations arc within filed 
limits, and do not involve the intQjrily of the language, i» cunously 
proved by the last mentiosvcd. Rcmcsal, the early ecclesiastical 
historian of Chiapas, slates that the Chapanec was introduced into 
that deiMHiiient from Nicaragua many gener.itions before the Con- 
quest; probably it was not later than Ihe year 1300. Now, in 187). 
my laicfriaid. Dr. C. H, Berendi. collected in Nicaragua, from a 
few old Indians, the only survivors of their tribe who spoke its 
tongue, a number ol ^vonls and phrases of a dialect called the 
'Manguc.' A conipariioii pn^vcs it to have been beyond question 
a very close relative i)t the Chapanec. essentially the same in fact, 
though separated from il for more than live hundred years (see in 
article on the Manguc by mc in the Protftdtngt of Ike Aituricam^ 
Phiktophical Socifty. 1S8;). 

As in the Turani.in tongues, the Turkish, for example, there is 
' vocalic echo.' the leading vowel of the word forcing the others 
assimilate to it m souiid, so in some American tongues there is 
* oonsonantfd echo,' the presence of one consonnniat sourtd reqiti 
ing more or less changes in the ntlier». The TupL the Chapanec? 
and the Klamath offer examples of the 'consonantal echo,* while 
a cen.iin degree nf the ' vocalic echo ' is observable in the Kiche 
and Cakchiquel. 

These phonetic laws must be ihomughty undersiocKl and at- 
lowed for. before any one pronounces positively on the rate of 
chanf;e in American languages. Dft. D. G. BitlHTON. 

UadU. Ptaa.i Nov. ■]. 



Ail 

1 



Amnesia. 



I 



The cases cited In ScUttet (Nov. 1 1. iS, pp, 332, 250J remind me 
of the following. Some twenty-seven years ago, a neighbor of 
mine (a young man of iwcniy-tivc or under), springing from ittc 
vauliing-borse in agymii.isium to catch the trape/e. fell, striking 
apparently upon his shoulders. ,ind w,is taken up insensible. Con^ 
sciousness soon returned, perhaps in a fraction u( an hour, bs 
there was no recollection of the few hours just previous to the fa 
As recovery progressed, howei'cr, it was said that his recolleciioc 
came down closer and closer to the time of the accident ; and ihi 
in a week or less he could even remember taking the leap, tbouj 
not his striking the mattress. 

Whether it be common that the progress of recovery should iha 
lessen the period covered b>' the amnesia, might tto doubt 
learned from such data as many profession.il athletes could fumisti 
An athlete once told mc Iiow, some years before, he had fallen 
his forehead in the circus, and had been taken up for dead. Hi 
recovery. I think, had taken several months. He could remember, 
not indeed the blow, but the sense of powerlcuness with which, in 
mid-air, he had rcaliicd that " his baUnce was lc»l." Bui perhaps 
he did not say wheilier. a few hours or weeks after the accident,^— 
his recollections had come down so far. J. E. Oliver, ^H 

The cases of amnesia mentioned in Scunet of Nov. t8 recall ts 
my own experience cases which may be of sufTicient Interest to be 
recorded. 

When about fifteen years old. I went into a suble to stanchion 
cowsformilkirg. About .in hour .ifterwards I was found wandering 
about the yard unconscious, and bleeding proluuly from wounds 
in the face. I have not been able to this day to tell how I was hnn., 
I have no recollection, beyoiul going liitn the stable .ind fasienii 
n few cows. My h.-it was found under the cattle's feet. My (ro 
teeth were loosened, a hole cut through my Up, and my shoulder 
front barlly brui),ed. I was feelitig well at the lime, and hat 
never fainted, and c.innot refer the injury to Ihal cau«c. 
nature of the injuri* would indicate that it came from the fronu' 
ami musi have appealed to my senses in their normal slate. 

From other experience* 1 have alw.iy* t>elieved that it is 
common to remember the cause of an injury producmg tcm[ 
unconsciousness than to forget it. 1 became unconscious 
from drowning, but remembered vividly every thing when restored' 
I was once prostrated b)- lightning, but remember having seen the 
flash. 

I think one's remembering the cause of an injury depends Utgcly 
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on wlwihcT ii appuls Strongly and lor some time to the senses. 
rtjiFCijill)' ol sighi. 

I knoK', Irom pcrsonnl ««peri«ncc and ohcefViiiion. that ii fa not 
uncommon for man to temporarily lose the power of the nciues 
under excitement, wliilr the boily still performs its normal functions 
tnlelligeni ly. Perhaps thu would exptain the third case meit' 
tioned by Mr. Hall. The gcnikman remembered ihcrMniiway. but 
hccame so ex>:iiecl in checking the horse that his senses were 
()t)1ivtiiu« IM all MirTMundin^. 

In niy own case the cause evidently acted before my eyes. Utd I 
havx been led lo bclifve ihai the cause of an injury may net yo sud* 
denly as to produce unconsciousiie^ before the impreuion made 
on the senses can reach Ihe brain. 

Another case was unconsciousness produced by poisonlnf;: with 
sulphuretted hy<lroj{en. 1 went into the attic to re^ilate a gener- 
ator, and shut [he trap-door, as 1 had to pass over it to reach the 
genciator. There was but one window in the room, h wasdown. 
aiKl about fifteen feet away. There l>eing no (fas at the hoods In 
the laboratory led mc to think Ihe iron sulphide was out. I dii>- 
eonnccted the tubini;. and found hq:h pressurr;, which forced several 
gallons of gas into my (.icv. It proiluceil involuntary respiration, 
and my lungs were drawn full. DeepJy impressed Ihat my only 
hope of life was Iresh air, 1 started for the window at once. Al- 
most inxt^tnily I bcK^n to get diiiy. and my vision was siroingly 
impaired. The winilow. only a lew feet awjy. seemed very re- 
mote, and no larger than my hand. My rapid advance Toward it 
gave mc the str.ingc Impression thai my legs were half a mile loog. 
[ became unconscious before reaching the window, and alt is a 
blank until i found myself rushing down the Stairs, two stories be- 
low. Slitl impressed with the necessity of reaching pure .lir. In an 
unconscious state, 1 raised the window about eight inches, nised 
the trap-door, and fell headlong down the stairs to the laboratory, 
and was found by one of the studenls deathly ]»ile. the blood set- 
tled under my eyes, my muscles rigid, and large drops of cold per* 
spimtion on my face. Soon after the student reached me. I bcj^n 
to show signs of recoi-ery. and suddenly sprang lomy feet, exclaim- 
ing, '■ I must have air!" and rushed down the stairs, regaining 
consdousncss on the way. 

This case shows suspension of a train of thought which was 
taken up where it was Hi off. and pursued altera seaton of uncon- 
sciousness. It atso shows several intelligent trains of thought 
pursued in the absence of gcncial consciousness, leaving no im- 
pression on (he memory. I have often asked myself what directed 
me lo raise the window and the trap-door, and have wondered 
whether there arc centres in the brain to direct intelligent action 
for self-preservation in the absence of consciousness. 

My intention w:\x to ojwn the window for air. but 1 have no 
knowlcftgc of h.irtng done it. This ha.s lt<\ me to .tsk whether im- 
pressions niadc on ihc brain during consciousness may not l>c au- 
loniiUtcally execute*! .ifier the avenues to the external world arc 
close<I. May not a state ot partial unconsciousness, as in som- 
nambulistic sleep, be produced b)' injur)', and well-directed trains 
of tlioughi be executed and leave no impression on the memory? 

A friend o( mine has a blank of three weeks in her hfc while sick 
with typhoid -lever, yet w.v* uncansdou» only the Last ten days of 
the time. 1 have always explained such cases on the liuts llui 
ily condition has much to do with the tndelibleness of impres- 
s made on the brain. NVbcn the body is weak, the impressions 
weak and forgotten. Even in a slate of health there arc many 
perceptions that make no tasting impression. F. L. Hauvey. 

Ittinm Suia C«Ihf*, Onaa. Me., N««. h. 



American Microicopn. — A Complaint. 

Every autumn when the colleges and medical Khools of ibc 
country liegin their academic years, there arc many students who 
come to iheir fnsiractors seeJcing advice in regard to the purchase 
of microscopes. Often they appear already furnished with an in- 
strument of which they are anxious to fcam that the lenses arc 
particularly good. 

As it has been my duty for several years lo conduct a Urge class 
In practical histology. I have had frequent applications for advice 
about microscopes, and h.ive seen and examined a great many dif- 
ferent stands and Ihe lenses of many manufacturers. 1 have had 



therefore, opportunities to lest Ihc practical convenience and ad- 
vantages of the many sorts of microsico|>cs which the siiidenis have 
brought along with them. The result of this expehenee isthftcon- 
viclion that it is undesirable to recommend a student to purchase 
any microscope whatsoever of American manufacture, and lo 
always counsel him to obtain, if possible, one of Ihc r^ennan or 
French instruments. 

In order to make my judgment more clear, I tnay add that I 
know of no American mKroscope which 1 should like to purchase 
at any price, for my ovtrn use in histological or embryological work. 

I vrnlure to express this adverse ofunion In regard to American 
microscopes in Ibe hope of ittducing some of our opticians to man> 
ufacture a sund for a micuMCope suitable for the use of students 
of histulo^ and tnolngy. It appears to me that the simple model 
rxiw almost univers:i11y adopted in ICurope is far superior to every 
thing offered us in rivalry lo them by our own dealers. 

To justify my^f , I should like to give, tirsi. tlic reasons for my 
d'rsa|i{>mvat of tile American forms: and. wcond. the reasons for 
my preference of Cermsn forms. The fundamental error in micro- 
scopes of American iti.an ufacture is thai they arc for the most part 
con-structcd with a view of. I might almost say. entrapping inexpe- 
rirncefl purchasers. The xea! of the maker is tomcd too much Ifr 
decorative lacquering and nickel-plating : he adds to his stands as. 
great a variety of mechanicat contrivances and adjustments as Ibe 
price of the Stand will permit, and miny of these contrivances are 
not really commendable for their utility. In the majority of cues, 
ihe stands arc made In till, which, for one that uses the microscope- 
for real work, is an almost useless luxury, because he who really 
worlcs in histology necessarily examines fresh specimens in fluKls,. 
or at least constantly has on the stage of his microncope prepara> 
lions in various stages of unreadiness, and not mounted in a perma- 
nent form. All this implies the constant use of fluids, and, if the 
stage of the microscope is inclined, the use of li<|uids ii impraciH 
cable. Any one. therefore, who u«es his microscope for the ordi- 
iiary purposes of a student or an invcstigaior, or in connection wilh 
clinical or pathological work, very soon falls out of the habit of 
lilting his intcnKcope. Hence it is. that, while making a micro- 
scope lo tilt renders it considerably more expensive, it adds nothing 
essential to the convenience of ihe st.inil fitr laboratory work. This, 
same fact, thai must of the work mu«t lie doof with the lube (^ the 
microscope venicat, renders it indispensable thai the microscope 
shoukl not be too high: so that we must put down the ten-inch, 
tube as a bad feature for a siudenl's microscope, A rack and 
pinion is uivdoubtcdly advantageous: it renders the use of the 
microscope more convettteni, and increases its durability by dlmin* 
■shing the strain ujkmi the Ki.ind during the coarse adjustment of 
the focus. When tttis adjustment IS eKectcd by shoving the tube 
with the hand, the microscope wears out sooncrihan with the rack- 
and-pinion movement: yet even the rack and pinion, which arc so 
generally put on nur American microscopes, arc not tndispcns;ible, 
and the greater part of the histological and embryuhigic.il investiga- 
tions of the |>xit tiveiity years liave been made without the employ- 
ment of this convenience. 

The stage of the Aiocrican microscope is very faulty. The large 
movable glass plate with a hole through it is a toy lit only for an 
. amateur or faiMry collector : It interferes with the use of lluidc, and 
with the freedom of movement ol the slide over the licld of the 
microscope. — the two things which are most indispensable m 
practice. A good stage should be large and flat, with nothing upon 
jl except a [Kiir of spring clips and a hole for a diaphragm. The 
diaphnigms are often a matter of paniculnrly fanciful construction. 
Thus the Iris diaphragm is often iniro<luced to allure the inexperv- 
cnced, but it is not a good form except in conjunction with an 
acrmnatic condenser. There are other details of construction 
which are equally open to unfavorable criticism, but it is unneces- 
sary to go Into their discussion. 

L'nforiunately, while we see so much p^ns expended upon the 
brass-work of the microKOpe, we sec a neglect of the optical mem* 
bent ol the iastrument : so that the microscope as a whole is con- 
verted into a showy piece of apparatus, and the eye-pieces and ob- 
jectives are generally, though not always, of a decidedly inferior 
character : when they are really good, the lenses are verj- expensive. 

if. now. our manufacturers would reverse the distribution of tbdr 
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p^nMaking, and make a simple sianil of snull slic and compjici 
model with first-cliiss Ircises. ihcy would furnish somelhing which 
could be recommended to students and others by conscientious 
ailviscra. 

Turning now to the consideration of continental microscopes, to 

universally used in Europe, and now happily gaining supremacy in 

this country, wc sec at once that they conform to the practical rc- 

•(|uiren)r^U-t which are disdained in the making of moBi American 

microscopes. 

They are built witli a lirm base. The stage is cosily reached by 
iihe fingers when the hand is rc&tlng upon the table. It carries no 
superfluous appurtenances, l>ut U large and flat. The eye-piece is 
of such a height, that when the instrument is vertical ii is e.isy to 
ioaii into it. Concerning ihc lenses, it must be said that moat of 
the European manufacturers -ire very conscientious in regard to 
those whicli ihcy furnish, There arc. of course, some makers who 
put upon the market objectives of inferior quality, and which arc 
sold as such, and therefore at a correspondingly low price. This 
Is of courtte legitimate, as there is a dem.ind (or cheap microscopes. 

The price of these desirable microscopes is very much less than 
that of undesirable American ones. According to our system of 
, protection, the physicians, scientific men. and students are taxed 
enormously if Ihcy buy a foreign instrumcnl. Put into plain Eng- 
Uish, this means that wc are heavily fined if we secure what we re- 
quire in the way of microscopes, while a small number of manu- 
lacluren, whose money-malting is of very little significance to 
the public, receive a bonus f'^r furnishing an inferior article at a 
high price. Thus what is really important is sacrificed for what is 
unimportant. Many i-uluablc members of the nation arc sacrificed 
by being obliged to pay for the advantage of a small numlKrof 
men who have never shown themselves willing to supply to those 
by whose sacrifices llicy bcncfil. the kind of instrument wanted. 

Can anything be more unjust ? and arc not wc. who arc engaged 
in university careers, in the practice of medicine, or any other use- 
ful occupation requiring the employment of rnicrvscopes, justified in 
-complaining of the coniltiion of afT^iint. which is little short of a 
oational caiatnity i Is it unreasonable to ask Ihc manufacturers of 
tniooscopes in this country to furnish us instrumenls of the kind 
we really need, as some sort of acknowledgment of the money they 
extract from us whether we will or not ? 

In expressing myself fo decisively and emphatically upon the 
subject of American microscopes, I have not considered il neces- 
sary to gii*c a tletaileil disctis&ion of the relative merits and demerits 
-of the different makes, because what I have expressed is the opin- 
irm. In these matters, of all the competent judges with whom I have 
talked on the subject. 

1 know positively that many of the best scientific men of America 
are ready to join me in saying, as I said al the beginning, that there 
b no American microscope which wc should like to buy at any 
price for our own use. CUARLEJi SLDOWICK MiNUT. 

Botloa, No». (4. 

The ' Act of God ' and ' Fuerza Mayor.' 

Ms. MoKGAN's article in Sci'tiffe of Nov. |8, ' The " Act of God " 
and the Rail way -Company/ is highly interesting, and suggests an 
illustration drawn from comparative national jurisprudence. The 
English common-law doctrine of the 'Act of God' appears »-ery 
sctentJIicaLly elaborated in the Inws of Mexico under the title of 
' iuenu mayor.' Our neighboring republic is greatly advanced in 
the science of law. While certain disturbing elements there inter- 
fere somewhat with the practical application of statutes at limes, 
according to our views at least, nowhere on the continent has the 
science of law been moir carefully studied, and the results of that 
study more accurately detined and set forth in both constitutional 
and statutory fonii. Religious faith, too, in Mexico is to-day as 
living and active a force in common personal life with the great 
body of the people as it was in Europe in the middle ages; and 
this fact again, as Mr. Morgan's article suggests, illustrates how, 
while the limitations of the Old-World doctrine have been gradual- 
ly narrowing in the United Slates, it still holds its ground in Mexico 
with proportions which practically make it the leading condition «( 
all contracts, expressed and implied. 

As an instance of how ihis provision enters into express contracu. 



tes^ 



let us lake the great railway-concessions to the leading Ameiicaa 
companies. In these concnsions ' fuerza mayor' generally appears 
in three distinct places. The obligations of the company lo build 
within certain fixe<l periods arc suspended in case of ' fucria mayor.' 
The concessions are forfeited by the companies cirrying any foier^n 
armed force or goods contraband of war. unless they can show that 
this was done because they were unnble to rc:iist ' lucrza mayor.' 
Certain bounties granted to the railways cease during the time that 
the operation of the lines is suspended, even if Ihc suspcntiOR 
should take pUi:c by reason of ' fucria mayor.' 

In ihc smaller transactions of daily life this doctrine cantlnually 
appears as an unwritten law, which suspends all oiher laws,, or 
contracts, or obligations. Superior force, which often in Mexico 
means what would simply be called disaster in the United States, 
is to the Mexican mind a good defence against almost any obliga- 
tion. For inst.ance : should one lease a boat for a month at x 6sed 
sum, and unusual storms prevent using ihc boat tor half the month, 
that would be ample reason why the lessee should tender only half 
the rent to the lessor, and he feel constrained to accept the offer. 

' Fucria mayor' a translated as 'superior force,'or' uncontrolla- 
ble circum-sianccs,' These circumstances are nowhere, to my 
knowledge, defined, but the tacts of what are uncontrollable cir> 
cumstanccs arc to be decided in each case. The coercioQ of an 
armed force is * fuerza mayor,' The violence of storms is • fue 
mayor.' The flooding of a river is ' fuerxa mayor,' And, as befi 
remarked, very generally what we are apt to consider au diaast' 
in Mexico becomes 'fueria mayor.' and operates to relte^'c a con- 
tract of its obligations. To the American mind a contract made 
must be carried out, and disaster, if there is any, falls on the man 
who h:w loosely guarded his contract. In the confluence of the 
American and Mexican civilizations now taking place, it becomes 
an interesting question how this wide difference bclwcen the usage 
and thinking of ihc two couiiirics will adjust itself. 

W. W. NBVIN. 

Sew Vorit, N«r. ti. 

The Antericaa Physique , ^ 

In order lo find out how closely the figures of makers of kni! 
goods would correspond to those of the clothiers. I sent a letter l« 
one of the largest manufacturers. I enclose his reply, together with 
the figures. You will observe that the figures on men's ware cor> 
respond very closely with those of the clothiers, making allowanee 
for the tighter fit of the undergarments. 

Edward Atkiitsoh. 
Edward Atkinson, ESij. 

Dear Sir, — Your favor of the i ith inst. was duly received, but 
the article referred lo was not enclosed. It Is impossUik to give a 
perfect assortment of sizes of underwear for men and women, as 
the assortment varies in the weight of goods, and the secttOD of 
country tliey are for. I enclose, however, a copy of an average 
order for 1.040 dozen of men's shirts and drawers, and one for 507 
dozen ladies' vests and drawers, which will show very closely 
iaci that we sell, and the proportion of shirts and drawers:— 
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Queries. 
18. MeteoR'FaI-I., — A few days ago there appeared In ihe 
newspapers a circumstantial account of the fall of a two.toii 
meteorite in front of a bank in Ihc town of Amsterdam, N,Y. I 
have seen nothing but this first announcement about ti, and fear 
the whole story may be a canard, yet would like to know that 
was a genuine happening. Can you report the matter in Scdn 
and doubtless oblige many others besides? C. H. Amss. 

B«i«D, Kw, (}. 




December 2, 1887.J 
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CROSBY'S VITALIZED PHOSPHITES 

Composed of the Nerve-siving Principles of the Ox Brain and the Embryo of the Wheat and Oat. 
Is a standard remedy with physicians who treat nervous or menial disorders. The formula is on 
ever)' label. As it is identical in its composition with brain matter it is rapidly absorbed and 
relieves the depression from mental efforts, loss of memory, fatigue or mental irritability. 

Sleeplessness, irritation, ner\'0us exhaustion, inability to tvork or study is but Brain Hukger, 
in urgent 'cases Brain Starvation. It aids in the bodily and wonderfully in the menul develop- 
ment of children. It is a vital phosph/te, not a laborat ory phosphate or soda water absurdity. 

56 W. aSth St.. K. Y. For aale by Druggista, or by Mail. ®1. 



BOOK- NOTES. 

— The favorable reception which has, dur- 
ing the pasc ihree years, been accoriletl toihc 
Mtiiietil Afai'di', call» (or and warranis, in 
the opinion of its mann^iicnt. iU) important 
change in ihe manner of its puMication. which 
will, it b iKtievcd, add not a liUlc to it« use- 
fulness for the profession. Commencing 
with January. 1888. the AxnUrfit: will be is- 
sued in weekly numbers. The arlvaniagea 
to ihe reader of thb plan will be, first, a more 
prompt pTe«entalion of maieri.1l of immedi- 
ate importance; »nd. sccoml, the acquisi- 
tion of foriy-cight additioreal pages of reading- 
matter yearly. The purpose of The Medkal 
AnaUdic will he. at hereiofore, to meet an 
tncreastni; rcqutfcnicnt od the pnrt of busy 
practitioners for a frequent analysis and 
elassilicatiun of the large mass of material of 
practical import scattered throughout current 
medica] literature. — a Hieraiurc which, in 
the Engliitb language alone, has become so 
voluminous that most practitioners have in- 
sufTicienl time to find even what they should 
read. Subscription price, per year, $i.5a in 
advance. G. P. Putnam's Sons, publishers. 



Calendar of Societies. 



PkiUfffAital Society, Watk>n^^»», 

N»v. 26. — li. K. Gilbert, SiatUtio o\ ihc 
FhilotopbicAl Snctcly from ili Foundation : M. 
H. DooUttle, On Newton'i mV / B. P. Mann, 
KffereiKC livlesing. 

Nw. 30. — E. B. Elliolt, On the Qootkntt of 
Spaee-diiectvd l.inei : Anemat Marliii, To End 
mh.Power Nuioben vrhoicSumifian nihFnwer. 

AW. 1^ — Manholi McDonald. Explanation 
of Put Failnrvi in (h« Culture o( the S^Jmtn- 
id*; Wallet B. Uairowt. KrckhM Note* on tlw 
Rio Umgiuy ; T. H. Bean, DeEcKuiion of a 
New Spccis« of Tkyrtitti from the Kc" Eng- 
land FUliing Uanitt : Y. W. Tni«. Recent Workc 
upon Wbalct : F. A. I.ucai, An Akine Ceme- 
tery. 

Bnginten' Oti, PkilaJflpkia. 

Nrv. 5- — C G, Danacb, BviUt Specilica- 

tiOBS. 

WaAr/n/ Stitrntt Atnnativm, Slatem Iil»n4. 

Nev. rs, ElMtiam «/ flj^irpy. ^ Piedilent. 
L. P. GraiBcap ; rcconling MC(ciar)', George J, 
Hick*: correspond iiig sccrctarr, Ailhur llol. 
lick ; treasurer, Samael Hennhaw; curator, 
WhU-ara T. U*Tii. 

PiirJut Sntnti/it SofMty, LafayttUt fnd, 

N9V. 31. — A. B. Philltp«. The Canie tA the 
Tin Bridge Diaaiwr ; Kaiet^olden. The Veait- 
rUnt : J. U. Net. ConUTu Produclt. 



PabneMioiu rie«1v<d m Cdltsr** Ofllei, Oct. si- 
Nov. 16. 



AtBivA. SpcuaUKkitt vsn. Sole • : ^pxmo. xl *d. 

Licf. 11. -V. Gotka. Pcrthet. B raapt. r°. 
Auaiict.li CtRHB. V«l. I. Na. 1. at. BoilM. Aacr. 

Ciilno. Sp. I*. 
Bu-OWIM. J. r.linentuY PiTehalas* ud EduOttM. 

K<w yiirk. AmiIcio*. *n9- **^ 
llAmA>, a. Die W«lt is ib(m SultMhinna uaur 

den W«J«I do Vitk0t«tt.li«>u. Derlut, lfMl^t 

aSohn. 4»Dp. >*. 

Ethnol«(iMli« Bilderliucti ml edilbrdHttM T«al. 



. Tkknor. 11] 



Berlin, Utukr A Sshn. tip. «•• 
Bi^K HiLu Teacher. Vol \. No. i. •■. SpeaiiA, 

IWi..l'.UC**»i. wp. »•. Ji, 
BtBNiM. E. L. D»nea'i O^oat. BMMa, 

p, I** 
ConrBc-nonsn' Vaioo. The. Vol. I. No. 1. ■•. Lon- 

dan. aa ■>■ P*. 
DoLBBxa. A. E. 1^ Art nl fvAtcuat. A Hanul el 

Kaprrimraiatirm in Phytic*, (.anaiitir. and NilunI 

Kui<>rT. B»iaB, L*c A StMvafd. it* p. 11*. 
Kiiix. Die. Lief. II 1$. Leioua. HuiMwa. (*, 
I'luauL, r. Th. KJucxiMaT Mas. Tr. t>r W, N. 

Katlnano. N«k Vock. Appletoa. 3M p, n*. 
c:aiil*>|).J. I>. Fxnch i«t V*aB« ralEa, H*w York. 

Wontr. ttt p. II*. Ii.i), 
Hai<:u, R, B S. Til* Nitoral HialNy el Pl^pML 

PeuMola, ria., blacei A Ldn^cum, pT. ■(& ta*. 
Hni.LAaii, J. W, The Unn» Maoiflnoda, Chenlcil 

and Micnncopica], lof Laboaatury L'i*. PVitadal- 

pliia, ttlakiiion. (ip. i»*. ^caDU. 
HowBLiJi, W. I). A wnmu'. Dauen. ivlti *d. Boa- 

loD, Ticknnr. t44|i. i^"" yj<ailt. 
Jicoaiuf, A. Hicbei Cnund. H»u tovitd latlliBf 

ihe l.iibut rieubka. Cbic«(v, MtClotf A Co. ■.<■ 

p. Ili*. Si. 
Jo*(uH, D. 5. SchkcSIwmIk*. ChicacD, McCIaix * 

Cv. r^ p. II*. |i to- 
UAtwaoFL, Ejnikia Ci><i.tioa* Uelbnkood: ea, T^ 

F.ariitM Un('<ldin<[>l the Child in Ihe Cndk.Nurw 

ry. fend Kindq'c>rt4ii llAttoin, Incaralar* PubLtZow 

(tJB. IJ°. 
Mii-LA fnmitnn Ravitv. Vol. t Na. 1. m. La*Vata*h 

N. Uai,. T. B. MJt>. t p. f*. 
UlTium>ai.K. Tha Marin> Hiulccical Statim of itia 

tnpanal Univuriiir *t MSaaki. Tekic, Jotffa. CoTL 

Se lupi Mail 4 p. K* 
Uvraa, J. A Maooal ai Analtlical Chcoiiitry, Qiaali- 

talivc and QuaniilaiTrc — laoriuiic uid 0(£uiic. 

Fhllad«lphi&, Hlakulan. ana p. B>. %%. 
Kav Jbhsci, An Dual KepaitDf IM Board el Education 

and ihe SutMrlnlendant ol Public laurucuoa oT. 

CAiodea, S. Cliffv, pr. an p. •*. 
NoiiK SrAi. The. I'fll, I. No. i. m, Rtka. Alaaka, 

W. A Kelly. , p. ,». 
Paikss, ^ II. Unltnl^hol Worlds A SludyJD AMroD- 

omy. Xfw Verk- folL 1)0 p- i>*- tl.1■^- 
PBnHiiTi.vA«iASuieCodlep, Rep4(loJ [he Actlculiuni 

CheiDUtry and Ajrieultu™! Eapertmenl Work, 

IffjiTJAlMifit, SiMe. jjvp. 4*- 
Saiu. J. A. The Childnb of Slleoc* : et. The Story ol 

it* D«ar. Phil^diihiA. Porter tt CoMt» (ol p 

i>'. ll. 
V. &. DartiTviyrol Acrinilfiu*. Kcpoci «f the Caa- 

UMiooer of, iSI}. waihinatoB, tionmBaal, ««* 

p. I*. 
Wiim, A. I>. Th* C»B>ti(utii>n and AnwrloaN Bdaca- 

lion. Ilhnci. >'.Y.. The Author. ■ P- •" 
Win-raa : frern (ti< laiirDil af IIiMr D.Tbor>a». Ed 

gr H. CO. Blake. Roiton, Houc>il<», Mi^io. A 
■>■ (19 P' '■'- li-jo. 
WoK^K'k Worth Vol. I. No. 1. ■>. AihtDa, (i«>, T. 
I.- Miirhell t< p. r*. 9> rtBii 



IlLESrON k HOLLINGSWORTH, 

64 Federal Street, Boston. 

Manufacturers of Fine Book Papers for let. 
Icr preu and cut priming. The iiitenlton of 

Subliiheik and [trititcri ii called to our IvofJ 
'iaiah (no ^asa) |»|ier, A I>oon ta iludiout 
men. (ejecting no Hauling gUrc injunoas loihe 
cTef. Approred and lued by the l>e»i educa- 
tii>»»l publisher* tn ihe couDtrj', 



Mann's Kef'er«nce Indexes. 

Refcnnca lo and iranacripu or Uaailaitoni of ihe lit- 
•raUir* of ah* tvii;u:T fumiabtd by B: FICKMAN 
MANN, WAABuaioH, D. C. 

CarrBpondcocc fee, jo ctstt. EiplaDitonr ciicsUn 
fna 



Amusements of New York. 



YCKUU THFATRE. 
* DANIEL FROHMAN. 



.Ma^nr. 



Cor. tih ArcBua and ijd St. 

THE WIFE, 

A Vr, PUy by O. B*ujico ami H. CDi Miua. 

Preoe4«dhT Mitha-i B*>s!«. 

Ereaiac. I^if. Saiurday Maiiaaaa • 



DALY'S THEATHK, Briwdway and joih Sf 
Undn Ihe nuMnneat o( Mr. AUGIJSTIH 

Balv. 

t)rchettrs.ti.». TtKB Circle. (>. Stcoad Baicoa*, fOc 
EVeRV CVRNING at Ci*. MATINEES b<«niMT. 
BVERY NIGUT u fcij. ptodacuoa of an eotinly 
Ben CAncdy, 'Railroad of Lave.' bv AUCUSTIR 
DALY (lioa ih« Genua ol &(haealhau aad Kadd- 

HATIKBBS WSDNESDAVS ud SATURDAYS. 



CASINO. Brvadvir aad nthSt. 

Evoiian at a MatHietSninnUy al *. 

SlTH T" ■ V ..yrv-V-- V_ 

ONfh -; 

OPTIIBL nrVL 

COMIC Ul-k>v'. K, .'^r^r., . .i,,,.;i. THE 

MAKUUIS. 

RECEIVED WITH KHARS OF LAUGHTER, 

GtmI CaaU Uaiubsnl l^siuniM, Scenery, Ac. 

CHORtra of n. ORCHESTRA o( »«. 

AlffilSSION %^. 

H«at Saaday ei>caia< loauinraiioa cT Iho popalareoa- 

trti. 



ACAOEMV OP Mt;siC Latt .»e«k>. 

■**■ EVENINGS AT I. MATINEE SATURDAY. 

The Phfa<iin4Aally Sttc<«a«ru1 Melodrama, 

A DARK SECKtT. 

A DARK SECRET. 

Racned &cau. joc ijc.. wd li. 



MADISON-SQUARE THEATRE. 
H..A. U.PALMER Sob HaMcta. 

BcfiiB al l;jo- Saiorday mjilnea at ■. 
THB MARTYR. 
"THE MARTYR'* kai wnkd da«D lot aooibar 
(ua«i». — HiraJd. 



WAIXaCfS, 
Under iticdirccttea of Mr, HENRY B. ABBBT. 
PUROCT ME NirT. 
fOROET HE NOT. 

Sir Be*ac« Wdbr Hr Oaaaiid Taut* 

PrinoeHdleOtD Mr. Harry Edward* 

Dbruo JlrJ.W Pima 

Mrt.Pdey.. Utae Powtl 

Alice Vcmcy Miu Neiu Ciaaoa 

and 
Sicphaaie. .- ., MIm Ru** Cothlaa 



BUtlHELL'& 

OLD 

IjONI>0N 

UUSEUU. 



ri*-lt Bro*dBay. 

Sacred Hairy Puiily 
DogCiMVa Wcnden. 
The CrcMcu Show. 



AdaiisaHo, asu 

CVildlTB, IOC. 

CoBtifiueat 
EjKwtauMeat. 

mmh tin M r.M 



fDEN MUSES. a>d 3l.. bttwotn sth tM «lb Ai«. 

* Opta inm It ■■> ii. Suaday. i la ii. 

UKB-LIKE GROUPS AND TABLr.AUX 

IN WAX 

CuAxaia or HcMiKun. Etv. 

Cvikrertt daily (ran jio laad Itoii, b* 

UVNZI LAJOS AND Hli OPCHESTRA. 

AdmianoD to crat*. iaclwlinji ihe newly opened 



ART CALLEI 



IV 



SCIFAXE. 



[Vol. X. No. 252 



m 



m. 



1600 



•fill U<'h»l''i (.nl^llT t..« ..irt I<< >iii ■.ijHif 

U* bmilfU ■ ll.< ,^riinl>>>..-.^.;>i.rir ij. I „ in"7 ^-C^ 

f"E <'™T"»- ii"""ii... ihu Yffe ONLV GEnuine 

RUSSIA CEMENT CO., fcbS,Vf/>;,^^: £5.?! 

I^li^* gliii'N [vfi- iMi'tl 111 lliai ^riil[hw>riLi«u TuHlltule 
U WaMilii>!<'-i< '><>' nil ll" a'irli ot iiiouiiUiiK nim'l- 

BuU'lluic*, I-x III" I'lilliiiHii i'olu'n I'm' r<i., Mamiu A 
Hwnllii Urftiut anil l>liiiia<'n,.iuiil by Uioiwwu]!! ut 
■iBl^lMa [DAuur«cluron buiI uiocluuiica ibraucbiMil 
lb» world, for all hliid* at niis imi«. rroaaunod 
8ntl>.V«EST AlHIKSIVE KNl'WX. KnM lli titi •.'*■>■ 
(or ini>L-liaiiliv aail Kmittruni, niiil tii 1kiIUd9 tat 
tunlly lit*. M'br l.-liil iiiiniilltj soM bPCirfMi Jiui.. 
leK KiMl Jmi., Itfc, I'l all iiiun« of Un irorlil 
MtHHnnied w otsf n m i.liom iiomjNi Be aiira wid 

Sn Ui« Btnutne Let'tmo'g mHlo vnl|r br RnUA 



The Travelers Insurance Company 

i>I KaitfiiTil.Oiniii.urs'""'**) iSOiiluiici boih £.0^ 
PtlUi'n »iwl ArtUimt Pilkiri, Only lit^r aceid.nl 
companr in Acnori':^'. Ontr fs ■ jcw lo pnfeuiun&l 
and IfliunMa mea Im nch |i.af« lii(un>Dc<, triih it 
vaekly inJimaiir, Ku pmid |>ul<c>^hoIdfT< niarly 
|it,0«v3Oa. Atl polklet non-foif (liable. All ctwnit 
paUt vilfiOuv dncfHibi, afrl innaJiately en receipt of 
(•lialiclorr proof. 

KIMBALL'S SATIN STRAIGHT 
CUT CIGARtTTES. 

I'eo))]« o( refined iA*t« who 
desire exception&lly fine cigat- 
ettcs shoaltl d<« only out 
STRAIGHT CUT. put up 
in uiiii pai:kei* loiI tioxTt of 
lOH. aKM. s<v. anil 100&. 
■4 riBST PRIZE MBDAl.8. 

■WM. S. KIMBALL <to CO. 
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ESTERBROOK'S 
STEEL PENS. 

OfSDPERIO/t ASD ^TAM'AUli QUALITY. 
LMding N9t.i 048. (4. 130, (35. 239, 333 

THE ESTtlllOOt STEEL PU II., 

Wafka:OMBil*o.I(J. rMJohnNi.. Xaw rurk. 



THE 



iCOOD.NiWS 



.ADIE8, 



^Tili: i;iiBM 



' atl'tl iLjJiLi I 111 I :.L, r ^ i^-f q(, 
fr TI'hI X.,*^ "fc ^i.llf tl Ifi-t 

11|. ..r^i-'- f'i- •■■ - .-. ■ '■!^rf.l 



[■ ■ . 1- v. 

I p^.- t «HiK 

■■III > ■. .\ i (».. 



QUSTAV E. STECHERT, 

t»0 Br«ai|»ay. Ncf York. 
/mfisrter ef .'itifuUfit na»ti anJ PttiodUaU. 
Ilrnooiies : L«i|>zie. Hospital Ktr. 16 ; Lon- 
doo. 96 Kinj; VViUtiuti Ntr.. 8lranil. 



ID The 8€l-E0TlO« OF 

A CHOICE GIFT 

Ftif Pai-i'T. l'iii«iit,T.*'fi..r, riilWI, (If 
Prland^baCbi*Ivgvi(w&F>iJ ii..iftilii'-'(«H il J 1 ■■< Tnuriai 

oombUieil In n ri:|iy -A Websier's UnabrKiysci. 

m 
VAfilOBSi 
trrtts 



A Dictionary 

ortlR/nn V/aiOs, »Xi> En^rarlfiB. 

A Gazetteer of the World 

Iw^litiK ■. .■! .l^^v/rlliiiiB ■V..i"i riB-'., 

A Biographical Dictionary 

o( llr.»r;v 111,"" IsA- ■! l-tf'Al^ 

All in One Book. 

■OKI maro Wnrli ^nH m-itrly am innr« llluain* 

ttonsltian BQ)- olliri Anirrlr^ii lJi<ntuusry. 

Bot'j by nil II.~iU'"<ll«r.. I'umpliirl. fivA 

C.«CHUlUUI&CO..rub'n.Sti'li>Kli>l(l.»*M- 



JUffiUCU 

BONOt, 

$1,000,000 

CAPITAL 

ORGANIZED 

1373. 
ltIlvt^ mil p»«r'irT ft- ^vd KF>KHF.>rEi, 

I» MIIK >iL. Hutl'-n. SI Ktoi Ui.. Mutichxier, EnflaoJ. 
01 Prlnna* Hirol. Krit..burf I.. BeeLlaud. 



6 "I 
lo 

GOLD 



IMTESTMEITCO. 

MQRTQABES. 

S15,00[l,000 
IKVEStED 

without toM. 



W.H.WALllSLCTftCD. 

■UOCIBBUHS TO 

K. & J. BECK, 

lOie ChcilMl StrMi, Phlla. 

MicroKopcx »kA all 
AcccssoncB und Ap- 
paratus. PhotoE^rapti- 
IC an J P lioto -Micro- 

S'aphic Apparatus ntid 
utfits. 

Spoctacles, Eye 
Glasses. Opera and 
Marine Classes, etc. 

lilui<lr»[efl IVicc Li'.t 
mntlcil /rrt lo any iil- 
dress. Mcnliort SCIENCE 
in corrctponJIni! with ut. 



MARVELOUS 

MEMORY 

DISCOVERY. 

TClinlljr nnliki- arlinplal nynlemi. 
An) tKMih Ivamcil I" '"if ri>Bdti>lf. 

K«»inniea<l«>l l>y Uahk Iw^ih, Richakd Piurro*. 
ih* Sifimlin: Hirn. W. W. Anna; Jcoaw P. Halij t- 
hih: t>i. MiNoi. Ac. ClaH i>f i"" C.tiiinbia Liw iiud- 
• nn; iwo cliunnoi see each *l V«ls; «* ol Uiiiirniry 
ol Peon . Phil*., *»> >l W^il^der Collar ; jjo «l«rllii 
Callece. aDdihieelarBedaiaaiCliauiaiaqaaLIaiTUuiy. 
tK. Pni>c«iu> n«i rHHi frum, 

PROr. L01EETTS,«M Fihb A**.. K«- Y«rk. 



TMC CNEIirasT *NI» BEST ? 



.67 PARK PIiACE. NEW YORK 
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SCIENCE CLUBBING RATES. 



• • 



Ameticiii AsTKultunil 

Auicnk.Au AiLUyx. .■■■■• 

Amcrlo-ii Ar>:>i>lett aad Suildiat 

liiiuccial edition 

Gdiiinc " 

KcxuUi " 

AnicncAn (iardefl..... ....... .... 

A^tcrii Mil 1--uri)4) of Pblloloii}' 

Amaricaa Machioiu.. 

Ancricaa Ui^aiine 

Americui HaturaltM 

AnJova lUvitv 

Atlaulk • 

babyhood...... ...,,,.. ............ 

)l,.b,lii<id 

HndiirMl'i 

Iloln 

Bulldinc (vteUvl 

CaifentnraBd Huildmc. — . 

Csnniry Magatiae >..•... •..• 

Chi u»uq USD, Tile 

Chriiiiui LnLon. The... ■ 

Cliriiiun Weekly. lUuiCratad 

CiHinapoliian, Th* 

Cniic 
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THE NEW ASmomMY. 

By S. P. Langlev. I vol. Royal ocUvo. 
niustratcd. tS-oo. 

A (JMJniiliiiv uid inuiufiine Talumc, aiitni (heUieil 
diuisverici and tKcoiwt in Xtttime-mKU %tinee. wiih 
a«wly 100 cUlMntt uid beauitful ill uitiai Sunt. Tht laU 
lowMiB we Ihclllia al lheehii;pieK. khouiiy ihc icapc of 
the wvik: SpMi un ihe Sun i tin Suit'i burroundinKtj 
th« Sunt F.imrfy ; lh«Plii;cliaDi] the Moon : Mclwn ; 
Coiu«i»; till Si«o. 

Prof. I,aiii;lcy '» urntl icicnlltlc (ttunincnu liavt wOD 
l« him ih* hi^k caokulcntian of mon rtwiinjuiihwl 
tcbolui Ihruuihoul ilic •urld. «rid eniuit lui thii nsik 
lhclHU!lpc iKwtlda ui&nfi utranoiniciiJ trtiLtJLei. The 
Xvtnl a[i|i«uiliDeiii vl Pril. Laii(lc7to (hi $t«>(iarv»Kip 
«d the^imlthwnik^i IikIiIuiIod (MiUCMed the liorrnl. 
S' F. Baird) crrjwii* t tnjnf >criA *tl Wtmon tii-iHi Amtri- 
<■« and (orcijtn luiiied ■(icieilci. 



T^fH' 



WAGGINGS OF OLD 
TALES. 



ByTwoWAiis, I vol. iimo. Uluslraled 
by Oliver Herford, $'-«>■ 

A qtuini Kiid loiuuns (loup ol burkique ntnvleltn and 
aiher hnicht wniicumi, pre«ml by nra ol »ur mat en- 
twiiiniiit w tile n.— Frank Dcmiwur Stia-rnnii Hid John 
ILcndnck Kungi IwicoEiha •dilon ul ud cuMilhuion la 
*' Lile "I. "rhia volume *i!l idlord srcat eniertiunjnenl 
fa ill reule:!. unit n luii^ I^ibc itrj populii. 

WOMEN~AND WORK. 

An Essay irealing on ihe Rel.ition lo Health 
and I'hj-sical Development, of the Hijjhcr 
I-Ufiicatton of Gills, and the Intellectual or 
more Sysiem^tixed Effort of Women, By 
Emily J'PRiin»BR. aulhor of "Under tKe 
Aspens," "Flying Leaves," eic, eic. I 
vol. l2mo. 81. Sw- 

CoKTKHts.— The Sentimcnul Difliiully conndtTed.— 
Til* Ecaoanic Problem eumiBed.— Phyiioloeicil.Medi. 
caJ ltr{d*nc*BiJir«rK lo MxncfJ Educailcn loi Wemoi. 
— McdinI Teninwnyatid Statiuiul Fvidenoe (BTunble 
10 111* Aitvin^*^ Erluurion tA Worn*".— The Opi*>ioii* 
of Leirdlajt Edufriiionaliiu uio the EAkt of the Motc- 

thlit N(W KciatioD 1<> Wiirh ai finally rciuined, 

TICKNOR & CO., BOSTON. 



A New Volume in the later OAt Ion a.1 Scien- 
tific Scries. 

WEATHER: 

A POPULAR EXPOSITION OF THE 
NATURE OF WEATHER CHAN'GBS 
TROM DAV TO DAY. 

By the Hon. KjLDt ABCRCROMnv, Fellow of 
llic Kojril M eieoro logics 1 Sutiely. London. 

•■ Inlentuiioiial Scieiilific Serie*." iimo. 
doih. Willi dumeiou* eutc Price, t^'TS- 

Thblnok b noc intcailcH to Ik in my vajr an ctitTdo- 
pndia Drmclcatulogy. ur > m*n n penury ol Incli. Ouf 
endeavor hat be«n is ikeKh ihe sreal prineiplei of the 
Kkncc »■ wha)e.and losirFacieai plclun a[ (he gen- 
eral ojikIuiiqui ■• lnKhe accuil naiure of weitiber to 
mtiicli rncteur<ilo^at> have bevn 1«f . The whtrt? qE ihW 
work iatlevoied l^wcaiher, in the impia at veil u in 
the lemperaEe una. — Frtm Ikt frt/Mt. 
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THC CHESPLST AND BEST 



r 67 PAHK PliACE. NEW YORK 
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tlwayi cBnveiiiaK for refarence. 
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In our issue of Oct aS we calkd atlcnlion to the fzct that a 
committee had been appointed by the New York Academy of 
Sciences to raise funds (o ereci a monument over the remains of 
Audubon, who now lies buried in the south-vrotcm portion o( 
Trinity Cemetery, near 153d Slneet and North River. Two or 
three years ago some Kcnilcmen who visited the cemetery noticed 
the name of Audubon on a vault which was then in much need of 
repuir, and lindlng, on inquiry, thai this vm^ the burial-place of the 
great omilholoipsl. suggt^ieil the plan of having his remains re- 
moved 10 A more conspicuous position. On making proper repre- 
sentations to the authorities of the ccmclery. they m-ctc met Miih 
great courtesy; and after some months, with the consent of the 
Audubon family, it was decided to change the position of the ploc 
to a place which will be opposite the extension ol Audubon Avenue 
when it is continued to 1551)1 Street, as it probably will be. This 
plan wa.s accepted by the Audubon family during the last summer, 
and it was then proposed lo erect in the new plot, fay national sub- 
scription, a monument wuithy of the greatness of tiie man. After 
these arrangements h.td been completed, the plan was laid before 
the meeting of the American Association for the Advancement of 
Science in this ctly. but no action was taken. At the first meeting 
of the New York Academy of Sciences this (all, a commiilce was 
appointed 10 raise funds for the monument. Since the date of it« 
appointment, this committee has been quietly ai work. After or- 
ganising, it communicated with different scieniiflc societies all over 
the country, from which the most enthusiastic replies have been 
received. It was decided by the commiiiee, that, on account of the 
near advent of (he dcciion. it was unwise to do much nctive work 
at that time: but now that the election is over, the committee are 
actively at work, are preparing the designs (or the monument, and 
wish to solicit subscriptions from all parts of the United States. 
The whole country has for years been justly proud of Audubon's 
worlf, which WM received both at home and .abroad with the great- 
C5t enthusiasm, it is considered one of the greatest iicasurcs of 
any public or private libnry. Some of the copper-plates of this 
great work now hang in our museums, and arc framed and hung 
like valuable pictures in the houses of patrons of the arts in this 
city. It is the founder of American ornithology that it is sought to 
honor, to whom natural history in this country is almost as much 
Indebted as England is lo While of Sclbomc. It is hoped that 
every one that loves nature will subscribe, and ask others to sul)- 
scribe. (0 this fund. ]t is intended by the coiimiitlcc, as soon as 
the monument is ready, to have some public ceremonial worthy of 
the occasion at its unveiling in Trinity Cemetery, and in this way 
bring into further prominence the great services which Audubon has 
rendered to the scicnlitlc study of natural his tor)' in this country. 
Contributions, however small, may be sent to the treasurer. Dr. X. 
L. Britton. of the School of Mines of Columbia Collcg*^. 



It ts ctJRl003 lo watch the different approaches made to the 
same question by various countries. There is now, as 15 well 
known, a vciy general movement throughout this country in favor 
of what is known as manual training in education. After much 
mEsapjirchension and tedious expUi)ation the leaders of this move- 
ment have tinalty- managed to make the educational public under- 
stand that they advocate manual training mainly for its cdjicalional 
value, and only incidenuliy for the economic benefits which will 



tindoobtedly flow from it. In England, howerer. where a simQar 
movement Is gaining force, the point of view b almost exclusively 
the economic, and but little is heard of the educational value of man- 
ual training. Tlic Englishman desires manual training to take the 
form of technicil or trade instruction, in order that England's 
waning commercial supremacy may be restored and retained. It 
is very necessary, therefore, in following the English movement in 
lavOT of manual training, to undcniand that its arguments and Hs 
point of view are wholly at variance with those of the American 
movement to introduce manual training into the public schools. 
Indeed, Mr. William Mather, one of the beet authorities In Eng> 
land on the subject, as well as one of the few Englishmen who 
thoroughly comprehend the American movement, has said tfiat the 
English mind has not yet suffidently advanced educationally to 
adopt the American view, and that the only sort of manual train- 
ing which can be successfully advocated in England at |>rescnt is 
that which will come under the head of technical education. The 
inaugural address delivered at University College. Liverpool, by 
Prof. Hele Shaw, and reported in a recent number of Naittrt. 
illustrates excellently what is said above. Professor Shaw began 
his address by calling attention 10 the vast and almost incre<lible 
change which the present century has witnessed in the industries of 
the world, and he emphasized the fact that a fcv,- years ago circum- 
stances combined to make Great Britain the principal commercial 
and manufacturing country of the world. The artitiicial conditions 
which brought about this state of things could not and did not last. 
Foreign nations began to esublish mills and work-shops of their 
own. and. what was of even greater importance, they recognltetl 
the necessity of spreading technical knowledge by all possible 
means. To accomplish this, technical schools instituted and sup- 
ported by the state, at which instruction could be obtained fnc orat 
a merely nominal expense, were established by the more progres- 
sive countries. The result has been that during tiic past twenty 
years numbers of highly educated men have been sent out who 
were prepared, on becoming foremen, managers, or employers ol 
labor, to lake advant-age of the latest discoveries and improvements 
inthcvariouAbranchcsofrndustr)', in other words, louse their brains 
with their hands. The eventual eflea of this on England's indus- 
trial status could be safely predicted, and that it was disastrous the 
reports of the recent royal commissions on iradedcprcssion and on 
technical education conclusively prove, ft must not be thuught, 
however, that the English themselves are not alive to what Is going 
on about them, and the importance of late assigned to the subject 
of technical education proiTs that they are looking in the right di- 
rection for the remedy. The National Association for the Promo- 
tion of Technical Education has on its roll of membership some of 
the foremost men of science, men of business, and men of literature 
in Great Britain, The special government bill which was intro- 
duced on this subject at the last session of Parliament is proof that 
official circles are alive to what is needed. Professor Shaw then 
asks what the term ' technical education ' really means, and with 
a touch of humor s.tys that one very general answer to the ques- 
tion is, " Something to meet the German competition." " This." he 
adds. " grotesque as it majr seem, is much nearer the truth than 
most of the other definitions of technical education." Of these he 
quotes a number, and then proceeds to discuss the results attained 
by the Scienceand Art department during the post ten yearL The 
other central agency, which ha« been ai work lor several years in 
pramoting technical instruction, is the City and Guilds Institute of 
London, and he paints out the very toterestit^ aitd valuable results 



278 



SCIENCE 



[Vou X. Na 25] 



which thhifutitution has accomplu^cd. "When it is considered," 
he eentinuet, " what splendid technics] training the workshops &nd 
manufactories of England have alTordcd. there will apiieartohevery 
goad reasons why, orisinsll/, technical schools wct« nai so tnien- 
sivcly instiluiod in England as on ihc conrincnt." The speaker 
pointed out that Kn);1and vras. taken as a whole, alter all not in 
such a deplorable «taic with regard to technical education, and 
then dcscrihrd that cducAtion as of two kinds, general and 
special. " GeneraJ technical editcation may be said to be ihat ne- 
cessary in all larvcu centres of poputatio«, being the preparation for 
such cal1iri(;s as enj^ineering. architecture, medical science, and 
other profusions which a certain percentage of itie inhabitants will 
always follow, besides training of another kind suitable to ilic ani* 
san class. Special technical education is that necessary in a locality 
where there ore special industries, instances of which will readily sug- 
gest themselves." TIic remainder of the address was devoted to 
cnnsitlering the educational work of Liverpool and Its technical re- 
quirements. This brief abstract vrill suffice to show how diverse 
are the meansof approach to the manual training problem which 
are being followed in England and in this country. 



PHYSICAL TRAINING. 

Tks American Assuciulion for the Advancement of Physical 
Education held its thin] ^tnniial meeting in Brooklyn on Nox'. 35, 
and was well allended. Pro(. Edward Hitchcock of Amherst Col- 
lege presided. Papers were read by him, and also by K. H. Fal- 
lows of the Adclphi Academy. The title of the latter paper was 
■ Physical Training in Kletneniary Schools in the United States,' 
being an extract from the report o( the Board of Health of New 
Hampshire. Dr. Edward Hitchcock. Jun., of Cornell University, 
read a paper on the uses of physical measurements to the Individual. 
In the attempts to eslablliih .inlhropoinct ry on a scientific h-osis the 
weight of iniiividuaU was first taken as a standard, but thb had to 
be abandoned, and he thought we could now say with a ctrriain 
degree of exactness that human measures increase with the height. 
It is extremely difficult, if not indeed practically ini[K)5siblc to 
secure the exact dimensions of any man. Especially is this so 
when it is attempted to obtain the measurements of the chest and 
sliouldcrs. Silt experts might examine the same individuals, and 
their measurements would probably .ill differ. The testing of lung 
capacity is very variable, some individuals giving results which are 
of value, while others do not use the thoracic muscles at all, but 
simply bring into play the muscles of the pharynx, .Some foreign 
countries, recognizing the dlRJiculties in the way of obtaining exact 
measurements of parts which were liable to vary, had adopted the 
length and breadth of the head. car. foot, and finger, and the height 
of a man in the sitting position, as the best, m.iking use of them in 
descriptions of criminals. Dr. Hitchcock thought that to determine 
ihc physical powers of an individual, good judgment on the part of 
the examiner was of great value. Intact, a good judjjment without 
measurements he regarded as better than good measurements 
without judgment. 

Dr. Sav.Tge, director of the Berkeley gymnasium. New York, and 
Dr. Sargent of Harvard University discussed Ur. Hitchcock's paper. 
The latter said that while some foreign nations liad done more in 
obtaining and recording measurements of pans of thehumnn body, 
the United States w.is far ahead in true anthropometry, that is, the 
measurement of the whole man ; but this subject was still in its 
infancy, and it would he folly for the association to publish views 
which in the present inexact sute of the science of anthropometry 
might and probably would be controverted in a short time. He 
did not think it was proper for an association which had had but 
two or three years' experience to express views which might be 
taken by the world at large as a bans for physical education. For 
his pan he regarded it as a life-work, and he proposed to rcnuin 
silent until he h;id arrived at results which he could swear by. Dr. 
Hitchcock of Amherst diflered with Dr. Sargent. No science ever 
approached exactitude except ihttjugh a long course uf mistakes 
and subsequent corrections. 

The next paper was on military training as an exercise, by Dr. J, 
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W, SeavcT of Yale College. He tiMk the grouttd ihal while nuli< 
tary training was well adapted to the adult, it was not the best for 
the young. The element of sport or fun which civaracicrized 
active life of all animals in their early years should not be want! 
in the exercise of the human young. General Mulineux of 
Ij-n, in the discussion of this paper, said that although colleges, 
their well-equipped gymnasiums, had done much for their students, 
they had done but little for the masses. He hoped to s*e physical 
training adopted in, the public schools, and urged the association (« 
do all in its power to accomplish that object. He thought that 
military training even for the youth w.is very valuable, not only as 
a means of developing their strength but as htting them for the de- 
fence of their countr)'. .1 duly which the)- might be called upon to 
perform. John S. White. LL.D.. had master of Berkeley School, 
New York, look similar ground with General Molineux, but he- 
lieved lliat calisthenics and miliiar)- drill should Ix combined' inthe 
development of youth. At (he termination of the discussion the 
association adjourned. 
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One of the most instructive papers read heforc the Atncrii 
Public Hca.tlh -Associjition at its recent meeting at Memphis 
lliat of Dr. E. M. Hunt. Secretary of the Slate Board of Health ct 
New Jersey, It is entitled "The Prevention of Microphytic Dis- 
eases by Individual Prophylaxis.' It is so full of sugigesUoti, and 
the iuhjects which it discusses are matters of such general 
lerest, that we reproduce tiie paper w Mff. 




tPAtks » Db. B. U. Hvmt.] 

During the last twenty-five years no subject has been 
prominently before the students and practitioners of hygiene 
the consideration of new methods, or new applications of old mctb^ 
ods. for the prevention of disease. 

This inquiry, to some extent, involves investigation into the 
specific entity of disease. But a still more hopeful direction of m- 
vestigation is to tind out what fertilizes it or makes it more likely 
to be severe, what sterilizes it or makes it more likely to be niild, or 
what will make the human system rcsistful to the sedation or pro(^ 
agalion ol the disease, so that It will not occur. 

The first great discovery in this direction was that of the modi- 
lying influence of inocuUlion. 

It could not have been merely the cathartic and the changed diet 
ol a few days that reduced the mortality from inoculated «inaJI-poi 
to such a minimum. The prevalence of the custom was at once 
the ccriilicaiion of the terror of the caught disease and the inno- 
cency of the conferred or inoculated disease. Vet it wa« the same 
disease without any effort at attenuation. 

It was the introduction of the virus into the skin or areolar ti^ 
sue, instead of by inhalation, th.it seemed to result in modiAcatioa. 
lis approach was through the periphery, instead of by a central and 
vital organ. The chief safely was in the (act that the involveincnl 
of the lungs and the secondary lever were avoided. 

Somehow, by the metasl.isis or diversion or mode of attaick, the 
system grew tolerant ol the malady, and was able to throw 
with coniparatiue harmlessjiess. 

It has fallen to my lot fre<]uently to sec the same r«mat' 
mitigation in the inoculation of cattle with the virus of con 
plcuio>pneujnonia. 

When the infection is conveyed by the breath, it seizes upon the 
lungs and picuta. Frequently, in three days after it is manifested, 
the spongy org.in of two or three pounds has become so saHdilM 
with tenacious lymph that it has a weight of thirty pounds, and 
death is the speedy result. 

Butiniroducc this virus into the lnu.^cllUf ti!>sue of an extremity 
and all symptoms are more gradual. There are local swelling, the 
tbrowing-out of lymph amid muscular tissue, and slight constitu- 
tional disturbance; but the lungs escape, and fatal cases are ex- 
ceedingly rare. Not only this, but other animals will not contract 
the ducase, and immunity is secured. These facts as to the dleci 
of the different modes ol conveyance of a disease ha^-e their pr»r- 
lical bearings, and still invite investigation. 

■ CaBiinii4i] froni Srimrt ni Dbc u. 
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It WAS Another wonderful (act wKcn scurvy ylcMcd to the pre- 
vcnii^T an. The grmt nAv»\ ho■^^fnU^\ ai Hailar. EnglarKl. had 
been huiJi with spedal reference lo the fearful inruails that tlii« <i'n- 
ease was makini; amid the British llccts. When, in 1796, Sir Gil- 
bert Blanc and other medical olTicers o( the navy obtained t)ic order 
that lime-juice he supplied to the scainen, the reiTOf n( thai disease 
was taken away, Sludyinf the (acts by the history and peculiar- 
iti« of that disease, we Ciiiinfii disiiii&s it as a mere error of diet- 
etics. Il was not sjiiiply that fruits and fresh v^eiables prevented 
thedittate. It was a far-reaching lesson Asia how diseases may 
be modified by medicines as wdl as by foods; bow the presence of 
something administered may prevent a disease. 

As lo the next wonder o( t!»e pro-entive an, that of Jennetian 
vuccinatioru it is so often presented aslo need only ourpaaitingrcc- 
ognhion. Vet ii is to be remembered thai it is a subject not yet 
exhausted. Whether something of the modiiie.ition is owing to 
the mode and place of introduction, whether it is a modified small- 
pox, whether it is actenuaicd vims and may be in diffecent degrees 
of altcnuaiion, and so differently proieciive. these and other ques- 
tions are left over to be determined in this period when the micro- 
scope, the paihoiogical. the chemical, and the biological labora- 
tories have come lo the aid of the clinician, and we can study and 
compare the accumulated facts. 

The PnsieurUn vaccination may stand umi, if not in order of 
time, since Pasteur opened his Copenhagen address by profound 
aeknowledgnient of his indebtedness lo jenner as ihe great fore- 
father of preventive medicine. 

Here the mode and place of introduction, degree and permanency 
of effect, and the nature and cause of the so^alled attenuation, arc 
still bcioie us with unanswered infjuiry, 

Next, while the doctrine of the prevention by isolation is old, yet 
new methods and new results, as to it, almost make it a new pre- 
ventive art. Sea and land quarantines are modified, and ought to 
be. How far it is to be isolation of the person, or only isoUtion of 
the personal effects, is unsettled. What the forsaking of an in- 
fected house or ship will do. what the can)ping-«ui of all the wcU 
from a sick ctiy will do. what isoUlton alone will do. an in Lei* 
cesler. with small-pox, and what isthc most jwrfcct plan of organ- 
bed systemallurd isolation, — all these are before every hcalth- 
ofRcer as large and most practic.1l questions, 

Next comesi disinfection, in all it means hy Ihe new light of biol- 
ogy and the »tudy of micro-organisms — whether it be the de- 
struction of animal orvegeUtive parasitic life — ofthescaslarvj:. as 
spores, or as sporeless plants, at :*ny and :ill stages of existence and 
developmetst ; also what is meant by inhibiting or thwarting action, 
even when wc do not destroy life ; also what disinfectants can do 
wiih the surroundings in destroying thepatiulum ornutrient media: 
also what these can do in the system, either to destroy the microbe 
which is setting up pctnicious activity there, or in some way lo de- 
prive it of its food or limit lis power. 

For the present we confine ourselves to Ihe last item. So soon 
as it became certain that many diseases depend upon, or are aaso- 
daied with, micro-organtsms. the inquiry was in order, whether 
there could not be some method utilised and applied bj- which the 
presence or activity of these in the blood-lissues or secretions could 
be so inicrfered wilh as 10 prevent or mollify disease. Passing for 
the present certain facts as to septic and non-paihogenio organisms, 
which, tntrodjced into the syatan, m^iy of theiiuelves. ur by their 
ferments or ilkuloi'ls (plomainrs), cause disease, wc confine our in- 
quiry* to the question whether it is passible to thwart the action of 
the specific or pathogenic raicro-organbms in llicir attempt to in- 
vade or after they hare invaded the system. Wc get some light or 
some analogy as 10 this from considering the life-history and be- 
hainor of these organisms outside the system. First of all, we find 
that pathogenic orgiinbins are dependent for their growth on the 
presence of the suitable nourishing material, fn this respect ihcy 
are far more selective than the septic organisms, which " find in 
abnost all animal and vegetable fluids the substances necessary 
for nutrition." It is further found thai there are substances which 
Inhiliit the growth of, or altogether destroy, these micro-organisms, 
such as corrosive sublimate, salicylic add. etc. To do this they 
dt) not always need 10 he germicides. 

Far short of destruction, such substances are capable of restrain- 



ing Ihe mofbid action so Ur as to thwart their pernicious actirity. 
which, in the case of an invading disease, is really the gravity of 
the disease. 

Klein ^res abundant evidences and references, on p, 3oS of his 
book on * Mlcro-ofganisms and Disease,' to show thai " pathogenic 
micro<OTgankms are capable of sufTenng tome modifications in 
their morphclogicnl and physioJagieal behavior." He adds, " .Now, 
it is kfKiwn of many mtcro-organtsms, bound up wiih infectious 
diseases, ihal temperature, the medium in which they grow, and 
the presence or absence of certain chemical compounds, are capable 
of nnaterially affecting ihem" (Klein, p. 307>. 

Inasmuch as this growth and multiplicaliou are known to go on 
in Ihe bodies of living animals, and to constitute Ihe identity aitd 
gravity of many diseases, it is a radical and very essential and hope- 
ful inquiry whether wc may not, by some change in the animal, or 
tn some of those chemical compounds referred lo. eilber desimy the 
micro-organ bm oe inhibit its activity. 

It is very suggestive of the possibility of this to remind ourselves 
of the probable reason why some are unsusceptible (o disease. Dr. 
Klein (p. 147) argues that il is* bcc.-iitse there is "something or 
other present in a particular tissue to which the latter owes lis im- 
munity." 

He infers, thai, although this is " dependent upon the lile of the 
lisaue, il is not identical with any of the chamclers constiluttng its 
ble." He says. " The most feasible theory seems to me to be this, 
that the inhibiting power is due 10 the presence of a chemical sub- 
stance produced by iIm living tissues." This puts the body in sucb 
a condition that in Ihe panicular case. " the oiganisms cannot 
thrive and produce the disease." It is true that he suggests th.at 
the germicide or inhibitive material Is a product of Uving tissue. 
This is not necessarily so. or. If .10, would not necessarily be a prod- 
uct of Ihe living tissue ol (he human body. 

If the non-activity of the organism, and so the non-occurrence of 
the diwase. is owing to " Ihe presence of a chemical substance " 
in the tissues or blood, tl is a very pertinent and natural inquiry 
whether wc can not an<l do not produce the same result byputting. 
and for a lime sustaining in the system, cenain "chemical sub- 
stances," which, so introduced, interfere with the processes soi^ht 
lo lie set up, and which would constitute the disease; 

The analogy is slFenglhened by the fact that chetmcal products 
are so much coming to be suspected or recognized as constituting 
the virus or specificity of diseases in which the micro-organisms 
are the initiative factors. 

Still more, howe^-er, it behooves us 10 find out whether, either in 
chemicul or labonitory experience, there lias been any confirmation 
ol such views. In clinical ex|>cricncc we have long had not only 
the [act tliat quinine will cure chills and fever, but that it is a sub- 
^stance which, introduced into the humiin system in advance, wilt 
pre%'ent those processes which constitute the disease. So soon as 
il wa< made probable chat the malarial diseases belong to the 
species or genera of microphytic diseases, so soon it seemed 
probable that the result was due to this inhibitive cSeet of the al- 
kaloid. As a result of experiences with epidemics of diphtheria 
and scarlet-lever, so long ago as at our Chicago meeting in 1877 
(see American Public Heallk Aisoeiatioit, vol. iv. p. 348). I pre- 
sente<l a |iaper on this mode of assisting and preventing pestilential 
diseases (sec also two anicles on the subject in The Mtditat Rtc- 
ord. vol. ii. 1877). 

The next year the subject was more fully presented in a paper 
read at the Richmond meeting. 

In the inlcncning time Professor Cabell was so impressed by 
the facts presented, as to note it in his address before the Ameri- 
can Medical Association in the spring of 1878. A reference to the 
paper of iS7Swill show how fully this idea was insisted upon and 
illustrated. It was claimed that by the use of cen«in medicines 
we could prevent ihe sedation or interrupt the development of that 
which constituted the infection. Many of the facts in support of 
this view ai that time were collated, and since then, from time to 
time, medical men have corroborated these views Irom their own 
experience. 

It is of \-alue that since then wc have come into a knowledge of 
several other diie.ises as microphytic, and this has greatly forliliwl 
the position then taken. 



Sajrs I.. Brunlon, " Facts seem to point to fenncnts or cni>incs 
ax th« agenls by which thr lissues are built up and pulled down in 
their constant chant^c. which continues dunne life; and the action 
erf drags on iheac eniyiiies is becoming one o( the most important 
questions of pharmacology " (see Amtrican FtMic Healtk Associ- 
atioa, vol. vi. p. 103). 

Front lime to time in the last live ft3tt% the journals ha<>'c con- 
tained records a.s to thix postihility nf individual prophylaxis. But 
all tbi« was only the clinical experiences ol physiciana. Too olten 
these are not accorded the same consideration as what arc called 
crucial or laboratory eiperintenls. 

It has recently been nece^ury lor Sir James P^^t, as pre&ident 
of the falhological Society of London, to conirnti that clinical ob- 
scn'ation is scienlitic and that the sick-room is a laliorator)' with 
its crucial experiments, as real as those in which cullur»-experi- 
mcnts are instituted. 

But nov,' cjcpcrimcnul tests have come directly to our aid In de- 
termining the effects of prophylactic remedies. Befoiie this we 
knew Ih.il nncnic. potassium chloride, quinine, and excess of iron, 
«tc., could be made constant for da^s and weeks in the blood by 
medication. 

In i8)J4. under the direction of the Local Government Board of 
England. Dr. J. T. Cash instituted a series of exjKriments as lo 
chemical di&infectants. .ind madir report thereon. The object of 
the earlier invcsti|{.3.iions, recorded in a iHc report, was to inquire 
whether ccnain substances belonging to the aromatic scries, when 
introduced Into tlie Ixxly of a living animal, were capable of pre- 
venting the development of a particular virus within thai animal, 
Later research was extended to a inctallie snit (corrosive subli- 
mate), which acts otherwise tlun aromniicK with regard to albumi- 
nous bo<lies. 

It was with this chat the most dcciiled result was secured. The 
result sought was to find " its power of resisltng, in the condition 
In which they occur within the ,inima1 body, the multiplication ol 
ihc active principle of ihc virus against which they arc directed to 
such an eitent that the virus is destroyed, or only reproduces itself 
so fully as to catiu: a modified or abortive attack of the disease in 
the animal body experimented on." The disease chosen for the 
experiments was anthrax, the severest test of all. The result ol 
the iirsi *erie* of experiments was such as to show thai the previous 
adminiatraiion of corrosive sublimate may considerably niotlify the 
course of the anthrax diiea.se in rabbits. The paper concludes by 
saying, "that, although these lew experiments arc not conclusive, 
Ihcy cannot fail lo encourage the hope that we may yet succeed in 
creating with precision, within ilie animal economy, by the action 
of this and perhaps other drugs, a temporary- condition of reiisi- 
ancc (in this case seven weeks), which may so limit the activity ol 
the anthrax virus that it will merely produce a passing, .xnd at the 
same lime protecting, disorder, instead ol a fatal diseaie." 

The next year [iSSj) Dr. Cash made to the Local Uovemment 
Board a further report on mercury as a means of prophylaxis to 
anthrax. In this he says. " I have followed up the investigation ol 
the prophylactic action o£ the pcrchloridc still further, and the 
favorable opinion I was before led to enieitain of its efKcacy has 
been abundantly confirmed." 

Dr. Klein has .niso satisfied himself of the restraining powers ol 
the perchloridc ol mcrcuiy. Tomassi-Crudelli and others claim 
that arsenic has the same control as a preventive of malaria. 
These results may be lahen as a contirmation of the clinical evi- 
dence given, anil of the view we long since expressed as to the 
coming inipon;ince of various allied modes of prophylaxis in the 
prevention of various communi(^able diseases. 

Heretofore we have mentioned some other prophylactics which 
wc believe 10 have been effectual in preventing or mitigating some 
ol the parasitic diseases. With This nei** evidence. 1 believe the 
time has come (or a thorough testing, both by the practitioner and 
the biological investigator, of this new method of preventing and 
controlling disease. There are now many who believe that the real 
action of some of our most successful remedies is just this : the 
miligaiion or prevention of a microphytic disease docs not neces- 
sarily mean the destruction of the organism, but its inhibition in 
le<o, or the modification of its chemical action on the tissues or ol 
its products so as to render it harmless. It is a part of that anti- 



septic medication whkh Proleftsors Yeo and Brunlon. and many 
others, recognize as. steadily gaming ground for approval. 

If. in an individual case of exposure, or an outbreak in * famil' 
or a ncighbarhond. this kind of prophylactic irCiUincni is availab' 
it is easy to forecast the wonderful benelicence ut the resulL 

If, for Instance, in an outbrcik of diphtheria in a family or in 
neighborhood, wc can put all persons cxiK»eil to it for a few days 
upon a pro|)hylactic treatment, or if in the first outbreak of cholera 
in a locality .ill exposed persons can be rapidly brought under the 
inliibiiive effect of a prophylactic administered promptly and con- 
tinuously, ne will h.ivc in our possession a mode for the limitatiois 
or prevention of epidemics far mare likely to have practical appli- 
ciition ihan any system which involves the culling of the skin, or 
Ihc intrvduclion in any form of the actual virus of the disease. At 
any rate, wiih two such modes of defence at hand, we might bope> 
fully expect lo sulisiitulc the word ' SjKtradic ' for ' epidemic.' and 
10 bring many a vagr<ml pcsliknce within Ihe range of our contrat. 

The present age of advancing medical art will be rendered siiU 
more notable if it can be found thai simple and active medication, 
on the outbreak ol any communicable dise.tse, will protect all those 
exposed thereto from contagion, or $0 modify its eflect as lo make 
the attack benign. 
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THE ALASKAN SOCIETY OF SITKA, 

It seems that the opening-up ol .\l.aska to tourists is 10 ivsiilt in 
some real benefits to science. An exceptionally intelligent ar\d in- 
riuential body of visitors appears to have visited the Territory 
during the past summer : and in the last issues of the Alaskan and 
the North Star, both of which are published at Sitka, are to be 
found the practical results of the presence of the body of visitors 
referred to. The North Star states that the trxiining-school at 
Siika particularly Interested the tourists, and their interest seems t» 
have taken a practical form. In this paper's account of the visit 
wc read that at the instigation of President Butler, of the College 
for the Training of Teachers in New York Cily. and under his 
leadership, a large subscription was made for the purpose of equip- 
ping the kindergarten an<l the wood-wurking departments of (he 
training-nchool. The liM of suiiRcrihers is printed in full in the 
Alaska papers, and it contains the names of many prominent per- 
sons in the educational, political, and business worl<ls. 

The same visitors were very much imprested with the neces 
of taking steps to preserve information concerning the folk-lore > 
ansof the native Alaskan population. After leaving Sitka, Presi^ 
(1ent4 Giltn.in and Butlii were apiHiinied a committee to dnw up a 
constitution for a society which should have lor its object the col- 
lection and prcscrvaiion of such information. This constitution 
was drawn up, and signed by most of the visitors, and was then 
submitted 10 the residents of Sitka, who a few weeks ago called a 
public meeting, and proceeded lo orgnniic a society, which is to be 
known as the Alaskan Society of Sitka. The constitution as adopted 
Slates lh.\l the purpose of the society is lo collect and preiterve in- 
formation in regard to the arts, history, language, religion, and folk- 
lore of the native population of Alaska, and also in regard to the 
structure, climate, mineral resources, fisheries, flora, and fauna of 
the country, an<l in brief lo observe, collect, record, and publish 
facis in regard to the entire Territory, continental and insular. 

The members of the society are the following founders, and such 
others as may be elected to membership from time to time The 
founders arc Prcs. D. C, Gilmrin of Baltimore. Prcs. Nicholas Mur- 
ray Butler ol Ne»v York. Senator C. B. Farwell of Chicago. Edi 
H. Abbott, Esq.. of Milwaukee, Prof. Louis Dyer of CambritI 
Prof, A. V. Young of Evansion. 111.. Thomas Hill, Esq.. o( 
Fiancisca. and Elliot F. Shcpard. I^^q.. and John B. I'ine. of Ne 
York. 

Kesideni members are to l>c chosen from the residents of 
who by their tastes, studies, or pursuits are qualitied lo pron 
tbe objects of the associnlion. Corresponding members are to 
chosen from tliose interested In the object of the society jn all pans 
of Alaska, and from those officers who have lx«n stationed in the 
Tenitorj', Honorarj' members are to be chosen from those who 
have in any way dislinguishcd themselves in promoting the study ol 
Alaskan geography, natural lu.'itory,cthnogrBph)', or other branches 
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of scicTKc An annual report is to be made, and icientUK papers 
Riay be published from limc to time in tKc name of ihc society, 
ailcr they have obtained the approval of a commtltee of scientists 
lo be desi^nutcd by the directors. 

[i b nlsu inlrndcd to establish a museum at Sitka in which a 
large portion of (he material to be collected by the society can be 
preserved. It iidoubKul i( anyo(ourT«miones possesses RTcatcr 
i;cographii:aI and cthnogniphical intcrrsi ihiin Alaska, and wc iruM 
tliat [he Alaskan Society of Sitka will make the best use ul its op- 
poRuniiies. and collect nu1ten.1l which will be invaluable for scien- 
tific purposes. 

So Utile is gener^ljr kcnown in the United States coticeming the 
metearolof^y of Alaska, thai it will be of interest to read the sum* 
mary of the report of (he Signal Serrice officer stationed at Sitka. 
for Ihc nionth ot September last. The highest barometer (or the 
month wa* 3ft jX, and the lowest 59,36. The monthly range of the 
biiromclcr was i.iz. The mean temperature was 57". Ihc highest 
point reached bciiiK 60".$ anil the lowest 2/6".^. The least da'ly 
range of temperature was 5".;, and the mean daily range 11** .6. 
The mean daily <lcw-point was 45,5. and the mean daily relative 
humidity 80.7. The total movcnicnt of the wind during the month 
was 6.050 miles, the highest velocity reached being 46. The loial 
precipitation for the month was 10.57 inches, and on to days .01 
o( an inch or more of rain (ell. The number of clear days during 
the month was 5. of fair days 8, and of cloudy days 17, On three 
days light frost occurred. 



HEALTH MATTERS. 
The Corset. 

Dr. Robert U Dickin&on. lecturer on obstetrics at the Long 
IsIukI College Hospital. h;i9 prepared a very cUboraic paper on the 
corset. discuss i tig from a scicniilic standpoint the questions of pres- 
sure and displacement caused by it. This paper was read before 
the Brooklyn Pathological Society, where it excited great interest 
and discussion. It has been published in full, with seventeen fig- 
ures, all of which were drawn by ihe author of the paper, illu^ 
trating the effects of corset-pressure on the chest and abdomen and 
their cuniaincd orgiins, in the .Vrw York Medical Journal oi Nov. 
S- Dr. Dickinson says: " Ridicule, argument, .md invective have 
been frcdy expended upon the ariilkial small waist sinr^ the days 
of Mailial and <ialen. Ycl the habit of corsct-wcnring has received 
little systematic tiudy. and men's opinions are widely at variance. 
We fre<[ucnt1y meet wilh the statement that corset-weanng works 
great injury; wc discover a catalogue of five and ninety different 
diseases and disorders due to lighl lacing; we tind Bouvicr. who 
has written the elaborate and interesting history of this article of 
dress, vigorously .isserting that " the modem corset, moderately 
tightened, is without appreciable influence on the health of (he 
heahhy woman : ' and we encounier all shades of opinion between 
these extremes. But unsupported assertion is poor evidence, al- 
though a general impression must carry some weight. To obtain 
clear perceptiuns of the action of the corset, \ have endeavored to 
measure Che amount of pressure it caerts, lo o^jcerlain the distribu- 
tion of llie pressure, and to determine the displacements resulting 
therefrom, studying the subject with a* little bias as possible. Stat- 
ing bald facts, .md rarely expressing opinions." 

The first tests which Dr. Dickinson applied were to determine 
the cxtcnud pressure by the m.anometer ; and as a result he gives a 
table of the various pressures within the body, as that of the blood 
and o( the expiratory force of ihc lungs, when compared with the 
pressure exericd by the corset. 

In reference lo the wonis ' tight' and 'loose' as applied to cor- 
sets, the author says these words need to be defined. They lack 
precision, but arc necessary. We cannot determine any limit of 
comnciion in inches as the dividing-line, since in certain cases an 
inch and a half Icuening of waist-measure with one woman will 
cause more pressure and mone distress than five inches in ajiolher. 
The guide must be the patient's sensations, when we can trust her 
testimony, and signs that arc readily appreciated, such ax the re- 
stricted rcspiniiion iinil movemcnl. evident disLomfott when the 
corset is lirsi hooked, flushing of the lace in a warm room, and the 



indenuttons in the skin after removal o( the corset. Appearance 
goes for no(hing : a large bust and wide hips or shouklers give an 
impression of slendemess in the waisl which maybe entirely deceit- 
ful. The least pressure he has estimated from a corset is twcnljT- 
one |K>unds : the greatest pressure is eighty-e^ht iwunds. Within 
the half-minuie that follows any exenion, sueh a>i rising, lying 
down, turning over, or straining, the mercury- in the manometer 
rises from a half-inch to an inch and a half, then gradually falls to 
its steady Im'el. On taking otf a corset, one often observes that if 
the cireumfetence of the w.-iitt is taken at once, and again a lew 
mlnuics later, an increase of about an inch will havcoccuired. Sis 
inches difference between the circumference of the waist over the 
corset and the waisi wilh the corset removed Is the greatest differ- 
ence which he Has measurctt. Five and a half and five he has niet 
with once each. In the woman who wears no corsets the many 
layers of bands about the waist, on which heavy skirts drag, are 
sutVicienl to cauae considerable conslriction, as Dr. Mosher slates. 
The thoracic cavity suffers less diininuiion in siic and alteration in 
shape from coreet-wcarJng than ihe abdominal. The principal 
constricting efiect is exerted IkIow the fifth rib. The inferior edge 
of ihe lung is compressed, and iisabtliiy lo distend the lower part 
of the pleural cavity seriously crlppletL Compensation in pan is 
eficcted by the tendency of the corset, when firmly adjusted, to 
raise the shoulders, forcing the upper lobes to do the lircaithing. as 
Sibson has proved, raising the ihuracic. or five upper ribs, widening 
the interspaces (also a constant condition in the female), and in 
this way expanding the highest part of the conical thoracic cavity. 
Freer play ol the apices in women who wear corsets would lead 
one to expect consolidation at these points to he relatively lets fre- 
quent than in men, while a^cctions at the base should be more 
commonly mcl with. An increased tendency loerophyscmaof the 
upper lobes might also be anticipated. 

The author raises this Inlcrcsting question. May thepeculiar char- 
acter of the respiration in women Im: aiinbuted to the use of cor- 
sets? Two observers who are especully qualified lo testify ha\-i; 
staled the case very forcibly. Sibson says, " In the adult female 
the form of the chest and abdomen and the respiratory movements 
are often undoubtedly inndlticd by light ladng. The form of the 
chest and the respii^lory movements do notdiflcr perceptibly in 
girls and boys below the age of icn. Although the form of the 
chest remains nearly the same until the age of twelve, ihe abdotnl- 
nal movement is then somewhat less, and Ihe thoracic soRMwhat 
greater, in girls than boys. At this age and earlier, stays arcwoni. 
and, though they du rux compress the body materially. ^^ they re- 
strain the free expansion of the lower ribs during free exercise. 
After ihe age of fourteen the form of the chest and the respiratory 
movements differ materially in females and males. I think it prob- 
able thAi in females, even if they wore no stays, the thoracic res- 
piration would be relatively greater, and the diaphragmatic less, 
than In man ; but this is only surmise. Delicate men." he says 
further, "approximate to the female thoracic breathing : vigorous 
women, to the male abdommol breathing ; and long-distance run- 
ners have Ihe least thoracic breathing of all men (in the quiescent 
condition). The diaphragm would seem, therefore, to be a muscle 
capable of developing to meet increased demands as much as any 
other that the athlete strcngihens." 

Walshe says, "The agricultural woman, who knows not slays, 
brciihes mure like a man than Ihe town female. Besides, durii^ 
sleep (he cundliions of pectoral and veniral action of the female are 
much less strikingly different from those in the male than In the 
waking state: the waist la rdicved for a time from conslricUon. 
And. further, the male and female dog breathe almost exactly 
alike, as do the horse and mare : the action is abdominal and lower 
costal." 

Dr. Dickinson calls attention to the observations of Dr. Mays of 
Philadelphia, who h.is recently studied tlie res|iiralory muvemenu 
of Indian girls in the Lincoln Institution, and whose results hare 
been referred lo in Science. These giils had always worn loose 
clothmg. They ranged between ten and twenty years of age. 
Tracings from iheir costal and abdoininal respiratory ntoixments 
showed a very doac analogy lo ihosc of the civillxed male, and that, 
" so far as the Indian is coticcmed. the abdominal is the original 
type of respiration in both male and female, and that the costal type in 
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thecirilized fema1e-isdev«ioped through the constricting influence of 
dress around ihc abdomen. This b markedly shown in thcfpreater 
pcomincncc of the co:iia] movcnicnis in those t(ir)s who were cither 
one-half or three-fuurths white, aiiij wlio were hence dominated to 
a greater or less extent by the influence of civilued blood. ... [I 
is also evident thni the coital iy()e nf rcspiruilon in the civilitcd fe- 
male in not due to the inlluence ol gectation." 

Long-con linuci] compression, by the corKi, of the wall of the 
abdomen in the epigastric and h>i)cichondriac regions, gradually 
brings about a thinning of its adipose Uyer. Below the ring of 
oonstriclion the fat accumulates. The wom^n wha Miharn 'a 
stomach' yet adopts Ihc most cBcciivc means of cultivating one. 
Flabby, old. or obese persons are especially prone to pile up panni- 
culus adiposus b*low the navel. Many stout young men in good 
condition have been cxamincd.andnoionc has been found in whom 
this tendency b evident. On the contr.iry, the (any Uyer above the 
umbilicus is usually thicker than thai below it. These men wear sus- 
penders. In eleven hcdthy women below thirty who ha\'c been in 
the lubit of wearing conK:ls (of varying degrees of lightness) the 
fat below the navel has always been fount! to he more than twice 
as ihkk as lliat above, wliilc one to three is no uncommon ratio. 
That this is not normal is proved by the fact that in two teachers 
of gj'mnastics measured for me by Dr. Masher ihe fatly layer was 
thicker above. With a corset that is 'quite light.' but not so tight 
OS the patient "could bear it, as io a new dtcss or .it a ball." the 
displacement of the uterus is a third of an inch. The distance 
seems insignificant, and may only l>c considered of importance in 
view of the following facts : tsi. That this is almost Ihc deepest 
position to which the structures can be forced by stnitninjf down; 
3d. That the long-continued action of the depressing force is ck- 
encd during the period of growih ; 3d. In view of the results likely 
to ensue in case of weakened and enfeebled supports, in case of in- 
creased si« and weight of the uterus (normally present during 
menstru-ition), and in case of incipient displ.icement : it naturally 
follows. 4ih, Thai this forcing downw.ird i.t solTicient to render the 
uterine supports tense (be Ihcy ligimcnl, 'column.' or pelvic sur- 
roundings in Mo), and that in their taut condiiinn any e)ctra or 
added stress, like deep breathing, or exertion, or (tending, might 
well be enough to each lime slightly overstrain these stretched sui>- 
pons. Slowly and steadily as this force .icts. yielding must in 
time ocirur. In fad, Engel slates that in ever}' one of thirty autop- 
sies in which evidences of tight lacing wer^ found, prolapsus of the 
uterus Wit.s preitent in some degree, except where adhesions had 
prcvcnled it. Will not this account in pan for the uterine troubles 
of women supposed to be due to many of their sendenlary occupa- 
tions, such as sewing-machine work.' The man bending forward 
relaxes his abdominal wall, and enormously lowers liis inlra-.ib(lom- 
inaJ pressure by so doing (Schati), but the corsetc<l lein.ile, who 
writes or Acws, produces the opposite effect. The earlier corsets 
are worn, the more the liver would be affected, since it is propor- 
tionaicty much larger In the child th.in in the adult. Previous to 
puberty its weight may be u much as onc-thiruelh. or even one- 
twentieth, of that of the entire body : in the adult it averages one- 
fonieth. "The practice of tight ladng," says Murchison, "may 
cause displacenicnU and matfurmations of the Uvcr, which may 
siinubiie enlargement, and which arc of considerable importance in 
diagnosis. Tight lacing may act on the liver in three ways, — ac- 
cording to the situation, the tightneu. and the duration of the con- 
stricting cause, (a) The liver may be displaced upward or down- 
ward, according as the pressure ii applied below or above. The 
precise situation where tlic pressure b applied will vary with the 
prevailing fashion of dress ; but most commonly in this country the 
dttplacenient is downward, and this may be to such an extent that 
the lower margin reaches the ilium, and the liver appears to till up the 
whole of the right side and front of the abdomen. [Fncrichs and 
other writers speak of this amount of change in location). (A) In 
consequence of lateral compression the liver may be elongated in 
its vertical diameter so that a larger ponion of it is brought into 
apposiiloi) with ihc abdominal and thoracic walls. This is a very 
common result of tight lacing, {f) When the pressure is exerted 
by a tight cord, it may produce deep fissures in the substance of 
the liver, as ilie result of which, portions of the organ may be more 
or lets detached, and may even be fell as movable tumors through 
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the abdominal pnrieies. Apparent enlargements of the liver ffon 
tight lacing are far more common than is generally believed." 

II, from the testimony of these five observers, — Bniun. Corbiii 
Kngel, Krerichs, and Murchison. — the extreme mobility of the Ii* 
has been proi'ed, although we grant tliat tliesc extremes resuU fr 
tighl lacing, are we not jusiitied in brlicvin^ that e^en a loosely > 
justed corset must definitely displace so mobile an organ? The" 
difference between Ihc loosest corset and the tightest is less than 
might be imagined. Dr. Dickinson has not been able todoublcttte 
pressure on reques.lmg a patient to lace her loose corset to the Ut- 
niDst «hc couM hear. ^H 

Engel found the stomach displaced in the foUowiog rcmarkabwH 
manner. It was shoved 10 the left. Its long axis, from a honxon- 
tal or oblique direction, was changed to a vertical, so that the lesser 
cur>-aturc ran down directly to the left of the spinal column. The 
pyloric end was depressed as far as the fourth lumbar Tcrlebn. 
Constriction not unlike the liver-furrow was oecastonally met with, 
but without pathological changes in the walls. The pancreas may 
be dragged down to a perpendicular position on the face of the 
vertebral column, reaching down to the promontory. These were 
extreme cases, of counse. 

A few of the most palpable changes brought about by cor3c1- 
pressure have thus been briefly describe<l. There are many other* 
as much more important as they are more subtle and difficult ol 
proof, iiiich as the iUsiurh.\nccs of abdominal circulation, the effect 
on digestion, the limiiatinn of exercise, and the slowly increasing 
action on thcgener.Tl health. 

The conclusions reached by the .\uthoT of this interesting paper, 
are: I. The m.-ixlmiim pressure at any one point was 1.625 pound 
to the square inch. This was during inspiration. The maxinium in 
quiet breathing was over the sixth and seventh cartilages, and was 
0.625 *>^ ^ pound, z. The estimated total pressure of the corset 
varies between thirty and eighty pounds. — in a loose corset 
about thirty-five pounds, in a tight corset sixty-five jiounds. 3. 
Within half a minute after hooking the corset, such an adjustment 
occursthat a distinct fall in pressure results. 4. Thecircunifcteoce 
of the waist is no criterion of lightness. The difference between. 
the wiiisi-measure with and without corsets gives no direct clew 
either to the numbt^r of pounds pressure or to the diminutioa in 
vital capacity. Kclaxaiion and habit seem to affect these factors 
largely. 5. The capacity for expansion of the chest was found to 
be restricted one-fifth when the cort^ei was on. 6. The thoracic 
character of the breathing in women is largely due Io corsct-wear- 
ing. 7. The thoracic cavity is less affected by the corset than the 
abdominal. 8. The abdominal wall is thinned and weakened by 
the pressure of slays. 9. The liver sul7cts more direct pressur 
and is more frequently dbplaced, than any other organ, iol Tfal 
pelvic floor is bulged downward 1^ tight lacing one-lhirtl of 
inch {0.9 cm). 
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Tht Sftniyc/ ffht^ryia Anuriean Coilegisanil Unhnrsitftt. 
Her'beri' B. Adams, Ph.D. Wasliington. Government. 

Tht Study e/ Hhtory in England and Sttaiami. By Vxxs 
FttKUEKicy. Baltimore. Johns Hopkins University, 8*". 

By a. pleasant coincidence these two volumes reach us logeiher, 
and they have a great and reciprocal interest. When Dr. Adams 
comes to look over the present series of his Studies, we believe that 
he will lind il the most interesting, and pcrha|>s the most valuable. 
of all. It will be remembered, that, iiftcr half of the scrtes had 
been devoted to studies of local government, a pleasant cs^uy on a 
recondite subject in the political history of the United States was 
introduced, and that this was followed by Dr. Adams's own coniri- 
buiion on the literature of charities. The present paper, which is 
translated from the French by Miss Henrietta Leonard, is the re- 
port on the study of history in England and Scoiland. which was 
prepared by Professor Fredericq at the invitation of the Belgiaa 
minister of public instruction. The report is very complete, and 
the author seems to have sparird no pains to gather all the infomu- 
lion available. Coursesof stiidyand examination-papers have been 
drawn upon ad liiilum. 







Decemher 9, 1887.] 



SCIENCE 



»8.; 



» 



I 



The author fmAt that the " study ol history in Scotland " is soin«- 
ihinK which docs nul exist. He uyx fnnkly ihui "hi^oiy Li tn 
reality excluded from ihc curriculum of Scottish uiiiverMiiev" At 
Abeideen and St. Andrew's it n not uu;;ht at all, except whca 
some historic^d inrormation is necessarily impiiricd in the couru; of 
insiruclion in literature. He is hopeful, however, that a new act of 
Parliament will remedy this K'^niiK detect, .ind afford history at 
least a dcccnl recognition in the land of Rwl>eri*on, WuJicr .Scott, 
and Carlylc, 

With Cambridge and Oxford, ProI«»or Fredcricq was very much 
impressed, and he ifrows qutic eiithu^iiistic over the system ol fel- 
lowships which permits men like .Man Muller and Mr. S. R. Gard^ 
ner to secure an acnadeniic income while devoting ihetr lives, not 10 
teaching, but to advancing the cause of science. The historical in- 
struction at the two universities is ouilinctl (or us by the author, 
and we learn exactly what courses each profeuor and fellow gives, 
and how he gives them. The description ol Professor Seclcy as "a 
master whose first care is to make his pupils think for themselves." 
is a ver\' pleasant one. and his adaptation of the GL-rman Seminal' 
method is highly praised. N[r. Oscar Browning, well known in this 
country for his pedagogical writing, also comes in for a special word 
of praise. 

At Oxford tl was found that the programme of the historical in* 
structiofi was more grandiloquent th<in the inMnicliun itself justified. 
The lecturers arc rcfmed to as generally restricting themselves 10 
an elementary style of teaching, and as not usin^; any ol the scien- 
tific equipment on which the contiticnial student depi'nils so much. 
Profesfior Fredeticq note* thai "Ihe remarkable development in his- 
torical instruction that ha-t taken place at Oxford since tS70.and at 
Cambridge since 1675, leads unc to think that the practical course 
will soon be felt a necessary complement to the already brilliant 
theoretical course." The corps of instructors at both universities 
is ample; and, when moileni methods and qutlUiutudie shall 
have replaced inuchof (he present antiquated inslruction, then. M-e 
are led 10 l>clicve by the perusal of this essay, little else can be 
asked for. 

Dr. Adams's paper on the study of history in American colleges 
and universities is quite as painstaking and far more comprehensive 
AStudy than that of Professor Rrcdcricq. The substance of some 
of the chapters has previously appeared as articles in Ediuation. 
but Ihey arc now reproduced with many additions. Dr, Adams 
traces the study of hbtory at Harvard from its foundation up to the 
preparation of Mr. Winsor's 'Narrative and Critical History of 
America.' and at Vale from the seventeenth century to the founda- 
tion ol the courses now given by Professors Wheeler and Dexter. 
To Columbia College the writer .iwards the honor of licing the first 
institution Iil .America to recogni/e history as wortliyof a profeSMj- 
rial chair. I lis xkcich of the historical teaching at Columbiit, which 
embraces the work of Vardill. Anthon. McVickar. Licber, and 
Burgess, is in many res;iects the most imere«iiiig in the volume, 
and to it a very apprect.itive account of lh« School of l*ohtical 
Science is added. The University of Michigan and Cornell receive 
separate and generous trcatmeni. The chapter on the Johns Hop- 
kins University' is a slightly revised reprint of Dr. Adams's earlier 
paper on the subject. We were very much interested in reading of 
theexcellcnl instruction being given in the colleges for women, par- 
ticularly al Wciltsley. The paper concludes W\\h an extr^ici from 
Mr. Carroll D. Wright's impressive address before the Economic 
and Historical Associations at Cambridge in May last, and some 
statiitical tables. 

Read in connection with each other and together with Professor 
Fredericq's articic:^ on the teaching of hiMory in Germany and 
France, published some little lime ago in the R^vuf iHtfmafioHix}* 
dUr EHstigntm£Ht, these pamphlets afford us the data for deter- 
mining with some approach lo exactness the comparative value of 
the historical instruciion now being gcveii at the world's great coU 
l^es and universities. We lind »lvance everywhere,— promising, 
hopeful advance. The spirit of Sarigny. Rankc. and Orayscn is 
abroad ; and the work of Freeman and Scelcy in England, and of 
Burgess. EmLTton. Adams, and Channing in this country, ii in the 
right direction, and productive of cxceitent lesuLts. But the next 
gcncralion will be even better able tli^m uur own to appreciate what 
the modem method of studying and teaching history really means. 



Tkt Faatify: An Hitter ietii an J Social Stm4y. By CHarl&S 

FKANKt.iN Thwiso and Carrik F. Butler Tmwiso. 
Boston. Lee & Shepard. 8-". 

Books on sociology increase in number and interest. The one 
under notice is indeed a very good summary upon the subject in its 
liisturical. social, and moral Mpccts: but it gives no hint of a defi- 
nite purpose other than ctn be ascertainctl by rradtng it. (l is 
without a preface,— an omtssioa which wc think a defect in to im- 
portant a discussion. 

The first chapter treats of the prehistoric family, and examines 
this inuilution in the Semitic and Ar)-un races, as a type of differ* 
ent social slrxKtures. "The Semitic family is patriarchal, the 
Aryan is individual: one makcsihe father the unit, the other makes 
the family itself (ttc unit : wtt is polygamous, in the other nwnog- 
ainy prevails; one gives all duties to women, the other gives some 
duties to men, and some rights to women. The patriarchal Semitic 
system i* iliegcnn of monarchy ; the Aryan family is the beginning 
of the political commonwealth." The patriarchal system is shown 
to prevail among the (jrccks, Romans, and Hebrews, with Ihe 
strict responsibility of woman forlidetiiy. and considerable laxity in 
tolerating male inftdclily. Then Christianity modified this system. 
Two characteristics mark its influence and improvement upon pre- 
vious conceptions of the family : monogamy and mutual chastity. 
The same rule of purity was applied 10 the husband as to Ihe wif«, 
which had lieen limited previously to the latter. The middle ag«s 
arc considered to mark a coniiict between the Roman patriarchal 
system, and the reintblican conception of the family in northern 
races, based upon the capacity to bear arms. It is a chaotic period. 
the first of which shows little respect for woman. The decline of 
virtue in the Roman Empire had 10 burn out its course : but the 
rise of chivalry was the restoration of the Christian conception, 
which in one form or another continues to make improvement. 

The general contrast between mwlcm and ancient conceptions of 
social life is that between ttie mdividual and Ihe family. The in- 
dividual is the legal and social ocnlrc oi modem life; the family, of 
[he ancicnL In modern jurisprudence the individual is made to 
suffer for his own crime alone; in ar\cient. the family artd kins- 
folk were also made lo sufTcr for the crime of a guilty member. 
This is important for illustrating the tcndeiKiy in individualism 
to distribute the rights and responsibilities among a larger number 
than the centre of a group or community. This devat«« woman 
above the position of a scnani or of property. 

The drift o( rural Into urban population is noticed. and is thou^t 
to ctidiinger the family in such a way as to require correction by a 
reaction in the opposite direction. Wc think, howcrer. that ceo* 
numic lorcc-s have determined this more than moral, although the 
latter arc strong l.tctors in the movement. Founerism, the Un«ds 
Cominuniiy. and Mormonisin do not pass unnoticed. 

The last two chapters arc an claboraii- discussion of divorce in a 
very scientific manner, but with some unconsciousness ol the diffi- 
culties in the way of correcting Ihc evils of it. due to social cus- 
toms which must first lie amended before the proltlcm of divorce 
can be solved. The causes of divorce are assigned lo two classes, 
— general and apcdal. The general arc. (1) growth of individualism, 
(2) scculatiEalion of marriage, (3I change in social and pohtical con- 
dition of woman. The special are. (i) husband's belief in ownership 
ofwifc's ]jerson,(i) property. (3t wife's failure to assume her share of 
the burdens of the family. The remedy lies, as the author thinks, (i) 
in a proper conception of awoman's responsibilities. ^2) in a higher 
standard of belief and practice as to domestic institutions, 13) in 
the rcsturaiion of marriage to a religious basis, and <4> in unifomt- 
ity of law a« to marriage and divorce. 

Wc will not eriticite this. The subject merely suggests the 
remark that ihcrc is a growing tendency to make married life a 
commercial matter, one of the most dangcraus influences that «-er 
affected human life. On the other hand, both as a corretnive of 
this, and as a check upon population of which Maltlius may not 
have dreamed, there is a tendency to enfranchise woman, socially 
and legally, so as 10 make her independent of the marital reUtion 
(or her support. It is not a little remarkable, that, just as popula- 
tion is beginning to a|)i>ruach the limits of its expansion by occupy- 
ing all the material resources for iu sulHtstence. Ihe combined in- 
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Buence rf chtralry, Christianity, and indindualtsm shouUI have an- 
liciputcd the pmsurc which their (X'cu|iiilion or cxhauMion musi 
produce by rm|>h.isizing the moral, socul. and legAl rights oi 
woman, aD<l thus conlcr upon society the power to exercise a 
check upon the terrible consetiuences of aver-popuUtion. Evolu- 
lioii seeiDB to be creating motives and an enviroiimeni that will 
modify the effects of Ihe most powerful of human instincts, and 
just ai a lime th.^iwilt prevent the pressure from being too abrupt* 
t>- imposed upon civilizaiion. 

Censcious Mot/ier flood* t>r. The Farlieil Uu/aldirtg o/ the ChUd 
in the Cradle, Xurtery.aHd KindergarUn. By EMMA Mar- 
W£DEL. Chicago, [nicrsuic Publ. Co. 8°. 

The reviewer Has a difficult choice to make with regard to the 
proper mode of viewing such a book as this. He is tempted, in 
tbe first place, lo regard the book as i scientific contribution, and 
finds the jusiificaiion of such a method in the fact that the psycho- 
logical development of infant mind is well on its w.iy towards as- 
Sumii^ the character of a scientific body of lruth». Regarded as 
such, no favonibic notice can be passed ujion it, I< lacks through- 
out a systematic and symmetrical exposition : it (aiis lo distingiitsh 
the important from the trivial. the seictiiiRcally established from ilie 
popularly ^opposed : it uses new word^ where we h«ve good tech- 
nical words in iheir stead, tg.. ■sensoric' ■nioioric' 'peripheric,' 
for • sensory," ■ motor," 'peripheral,' the German 'rindf' instead of 
'coriex,'and so on : it includes sevcial rather serious blunders In 
si.iting anatomical mxA physiological points and shows the nuik of 
an ' alechnic:(l " hand. In this sense the cuniribution here m:ule is 
of no high order of merit, and adds lilllc of value to our knowledge 
o( the )iul:ijecl. 

If, on the other hand, the reviewer Asks himself the questions, 
•■ What will be the practical efltrct of the book?" "How does it 
Stand as a means »I propagating sound doctiines not yet univcr> 
sally understood?" he has the plea*anter laxk of tinding ma.ny 
commendable doctrines emphatically expressed. The keynote of 
the volume, a.s indicated Jn its title, is lo arouse mothers to a proper 
apprectiilion of Iheir privileges am) duties. £diicaiion begins in the 
cradle: Ihe child is not one being in its inf^incy and another when 
it comes under school influence. There is a continuous psychical 
development paratleted by a physical development. Uking pbce in- 
dependently of the technical ' instruction ' and Ktsed upon natural 
laws. These laws arc to be explicitly unfolded, and arc to form 
the guiding spirit under which the child is to be viewed and its true 
education directed ; to reveal the all-imjiortant truth of the supreme 
value of these early years of life when habits far deeper than the 
artificial learning of laler years are iaid down, when the most diffi- 
cult actions of hfe are learned, when the child is passing with 
lightning speed through ihc history of Ihc race, cpitomiiing the 
chatacleristlcs of remote ancestors as well as of its parents. The 
duty of this sphere of education falls upon mothers : it is to be res- 
cued from the hap-ha^ard spirit in which it is cullivated, to be 
made a serious occupation and not a dilcitaTili toy. lo be recog- 
nised as the true mission of 'conscious motherhood.' Theadvance- 
men! of woman is to consist in the increase in dignity and unpor- 
tance of the duties which have in all ages fallen to her sbatc. The 
appeal is a noble one : and while not always made with a full view 
of the inaTiy-sidedness of the problem involved, is presented in a 
way likely lo attract the audience to which it specially aildrc'ses 
itself. 

The author is the ^Kad of a kindergarten in San Francisco, and 
an enthusiastic follower of Frocbd. taking from him some of his 
peculiar symbolism and mystic imagery. Her other altar it erected 
to Professor Preycr, as the rsprewntative of the modem scientific 
study of child-mlml; and from these two lines of interest she con- 
fidently awaits the time when the relation of mother and child will 
be practically appreciated in all ttt futnes.t, grandeur, and impor- 
tance. The ofishooi which Ihc kindergarten has sent off from the 
technical education will spread down to the home, there to plant 
the re^ root of a natural t^flucaiion. Her next greatest interest is 
in developing ihc technical side of kindergarten work ; she here 
falls into the common error of overestimating the importance of 
doing ihingK in just such and ^uch a way to the negleci of the im- 
portance of having ihcm done in any of half a doicii ways : her 



devices are plausible, but wortliless if made a ritual. What is 
wanted is a good teacher with a talent for adapting all methods. 

So mud) for the original portion of the liook. Tlic second pan 
is devoted lo a rftuuU cA the work of Preyer on child-mind. The 
work of selecting the abstr^ict.s nnrl putting them into good English 
is fairly well done. Here and ibere the md imfionant point is 
omitted, and much detail is found in its place; andthephysiologtod 
portion is rarely accurately set forth. But ihcob)ccto( the transla- 
tion is to arouse an interest in the obsei vation of children, and in 
this good cause the hook is a desirable aid. 

Die Welt in ikreK Spiegeluagen umter dem Wandet dts yolier- 
gtdankent. Von A. HaSnAX. Berlin, Mitiler. 8". 

In the present publication the author sets forth his ideas of Uic 
principles on which the science of ethnology must be founded. He 
considers ethnology the only iound basis of psychology. His ar- 
guments arc these. The inductive mcthvtf of science as developed 
in our century is founded on comparison. If psychology is to attain 
the same scientific character which the natural sciences have 
reached, the same methods must be applied. If, however, psychol- 
ogy is exclusively based on ihc facts gi^'en by our self-conscious- 
ness, it is impassible to apply this comparative method, as onlf a 
single phenomenon — our own ptycke — is given. The first thin^ 
to be done, therefore, is to establish .sound methods of psychology. 
The connection between physical aiwl psychical phenomena rau« 
bt studied by the science pf psychophysies. The study of psychi- 
cal phcitornena can only he begun after an exhaustive knowledge 
of such phenomena has fjccn gaine>l: therefore it is necessary to 
know all ideas that citist, or have rxi^ted, in any people, at any 
time. These must form the material for psychical researches. He 
calls this method the ' itatistics of ideas.' Bastian has cmphasiied 
these Ihcorics in all his recent publications, and his point of view is. 
one of eminent importance.. It cannot be said too frequently that 
our reasnning is not an .ibsolulely logical one, but that it is influ- 
enced hy the rea-soning of our predecessors and by our historical 
environment: therefore our conclusions and theories, particulaity 
when referring to our own mind, which itself is affected by the 
same inlliiencc-Ji to which our reasoning is subject, cannot be but 
fallacious. In order to give such conclusions a sound basis, it is 
abw>Iutely necessary to study the human mind in its various hiMori- 
(r,il. and, speaking more generally, ethnic environmenis, Uy apply- 
ing this method, thccbjcct to be studied is freed from the influences 
Oiai govern the mind of the student. 

There are two objects of eihnoio^cal studies. The one is to 
trace an idea in its origin and growth and in its oRshoots : but, 
after this has been clone, the problem rcniaiFis to be solved, what 
are the psychical laws that govern the growth of ideas in the mind 
that holds them.' We may knowthe whole history of an idea, still 
we do not know why this idea is taken up by a certain people and 
developed in a certain way. or why similar ideas are found id 
regions widely ap.irt. It is this branch of ethnology which itasiian 
has in view when he ag.iin anil ag.iin cmpha&iica Ihc absolute 
necessity of collccling what can be collected. The individuahiy of 
uncivilized nations is dis.ippcaring so rapidly that we may espect it 
to die out ere long. For Ibis brandi ol ctlmology particularly, a' 
phenomena of the life of uncivilized nations arc of the highest im- 
portance, .ind therefore their study must be carried on vigorously. 

Uastian calls the present volume * I'rulegomcna to the Statistics 
of Ideas.' We linO in it a vast amount of material referring to I 
ideas of uncivilized races, and ot scientific men of various epoch 
on life and death, on tbe origin of the world, and on its end, U is 
accompanied by a collection ol pictures illustrating these ideas. 

r. B. 
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Is this pamphlet Professor Preycr, the noted physiologist, 
ously attacks the pTCHrni educational system of Ucrmany. 
main thesis is that the Gyrnnitsium — which, in «pite of a few con- 
cessions, still proclaims as the necessary education for nil culluivd 
Germans a long drill in the classics, and still holds the only key to- 
the university and the governmental post* — i* an institution en- 
tirely out of dale, ignoring all that enormous addition to huomt 
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knowledji^ which forms the pride of our civllluulon, and using 
methods tti.it arc in direct anlugomtm to the teachings of iDodcm 
educaticmitl science. What h< asks U, thnt the RealickuU. where 
science b represcnlcd and the classics find but a small pliice. shall 
be placed on equal (oolm(r with the Oymnaiinm : thai its ccttifi- 
eatc be on a par with that of the Gymnasium as a credential for 
entering the university and as a step toward otTiciol advancement. 
When the two systems arc allowed to compete on equal terms, a 
health/ rivalry will give each Its proper position in the educational 
system. 

In support of this position. [*tofc»or Prcyer recounts some inter- 
esting facts. In the first place, the present constitution of the 
GymXASium is compUined of. It puts loo much strain on book- 
knowledge, on memory-cram, on non-useful accumulation of dead 
words, and allows no place to fresh, living facts. A very small 
portion (only about fifteen per cent) go through the Gymnatfum -ind 
receive the mark of proficiency, and many uf these arc olilcr than 
they should be. The scIido! must l>e arranged 80 that the majority 
of the pupils pass the examination with credit. Their physical 
health sudcrs, as is shown very conclusively by the number of re- 
jections (or the military service. The number suffering from short- 
sightedness {myafiia) is startling. Furthermore, the university pro- 
fessors arc very rapidly coming to prefer students who have »ome 
practical training : and more than half have, in answer to a circular, 
expressed themselves in favor of placing the two schools on an 
equal footing. The students of the sciences .ire inctcising, in re- 
cent years very rapidly : and yet the whole world of science must 
accept ail such recognitions oE its disciplinary and culture value as 
patroniiing concessions from the powerful ' dead-word ' scholars. 
Professor Prcyer wants no concessions, but a complete tccogniiion 
that the ■ new education ' offers a traininjj at least as v.nlu;il)le. Irom 
a practical as well as a humanitari.in standpoint, as the traditional 
schooling o( Germany. 

As the charge is often brought That the objectors do not state 
what they want, but only what they object to, the author 
sketches a plan of school which he rt^arils as in harmony with the 
needs of modem life and the teachings of a sound physiology. 
•' Much more time must be devoted in the schools to character- 
building, dial is, lo moral education and to physical culture, and 
much less lo instruction, that is, memory- worlc." First of all, he 
asks a thorough systematic course in the mot her- tongue, so that 
every young man can express himself correctly and promptly, can 
write a satisfactory tetter, and arrange what he has to say so that 
it is readily understood.— an accomplishment very rare .imong 
present university students. He wants a sound courw in general 
practical ethics; a good knowledge of French and English; a 
drill III HeimtUskuttdt, so that every German knows his own 
country ; a careful Instructian m history ; a systematic training of 
the senses and observing powers, by drawing, by manual skill, by 
scientific tasks of all kinds. — mathematics, physics, chemistry, and 
physiology. In addition, the hygienic condition of schools and 
scholars should be under the ofitciat charge of a physician, whose 
special duly it shall be to prevent the many causes of menial break- 
down now so prevalent. 

The usual counterarguments, that our culture is staked upon 
that of Greece and Rome, thai these thin^^s are necessary for ihcir 
culture-power, etc., Professor Preyer admits, as far as they mean 
that every opportunity should be given to sludy iheni, but entirely 
opposes when it is held that all must study them without reference 
to their future career. Those who believe in the *ncw education' 
must now, like Professor I'reycr. send their sons to the Gym- 
Hosium lo spend years in (to tliein> comparatively useless instruc- 
tion, spoiling iheir powers for fresh lact investigation, and then 
suddenly emerge in the sphere of university freedom where they 
attempt to forget their previous wortl-lore, and strive to re-adjust 
themselves to a new field of .tciivity ; must do this in onler to se- 
cure for their sons the entry into the full privileges o( the university 
and the governmental appuintmcnis. The removal of this restraint 
he r^ard« as a national necessity, and sees the fate of Germany 
hanging iipnn its speedy adjustment to the needs of modem living. 

One sees from this p.xmphlct that the Gcnnaiis have thdr educa- 
tional problems still to work out, and must go through bitter con- 
troversies before advance is rcaliicd, ijuilc as much as wc in 



America. Our JnstitutloDs are younger and more plastic : they 
should accordingly be in the van of ilie " new education.' 

lit. TulUCUtrtmis Otto Majorat l^lius. With an Introduction 
and Commentary by Austin Stickney, A.M. (Harper's Classi- 
cal Scries, under theeditorial supetviiion of Henrv Dhisler,. 
UL.D.) New York, Harper. 1 1*. 

PROnwsoR Dkislkk is laying classical instructors under great 
obligation 10 him by providing them with a series at text-books 
whose editors have kept always in view the practical i«ed» of the 
collq[C class-room. In so many of the editionsof Gredc and Latin- 
authors lately issued from the press, both in England and this 
country, there is an attempt on the part of the editors to overwhelm 
thcstudeni with a display of erudition whose only elTect is to dis- 
courage him from any aitempi to search for the notes that he really 
needs, but which are only to be found HanUiin /rurgitevasto. In 
the series now puhlbhing, however, in which Professor Stickncy's 
volume is the seventh, the resulf* of careful and scholarly investi- 
gation arc set loflh without any unnecessary and tiresome recapit- 
ulation of details. thiU are of course interesting to the critical lin- 
guist, but of no importance lo the undergraduate, for whom these 
volumes are primarily designed. 

Professor Stickney h.ts. in the ' Cato Major et Lielius,' given us 
a companion lo his eicellent edition of the ' De Officiis," and one 
that exhibiu the same good ju<lgment and knowledge o( the needs 
of the cUss-room. The notes arc admirably selected, concisely 
given, and amply illuMraled. Of course, aficr what Mr. Reid ha* 
done in his masterly edition of these two treatises, one docs nol 
look for much original matter : but a great deal that Mr, Reid dis- 
cusses and dluminates with the light of his own very elegant sdiol- 
arship is of interest only to the critical student of Cicero, and pre- 
supposes an extensive aoioainlance with thai author. Pmlessor 
Siickney's purpose is a different one. ConciseiMss b his object ; 
and the only criticism that one can reasonably make is. that brevity 
b soroetime* gained at the expenie of strict accuracy of itaiement, 
as id the nolc on guo . . . via: (vi. i6), where the true locative 
force and form are igiiore<l in his explanation : while in the same 
chapter the interesting form cttio is pa.«ed over with a mere trans- 
lation. So, too, Cicero's blundering derivationol «■*«/(■> is allowed 
to starKl.and ihefaniousiftaMt ^num . , - //(fr*<//ir«irf«nr «V is dis- 
missed with the pcr*unctor>- remark that it is "an ■rchaism,"" 
though any fifth-form boy of an inquiring turn of mind would feel 
a genuine interest in a fuller explanation. 

The orthography of the booic is, in the main, that ol C. F. W. 
Miiller's edition, and is consistent and Ciceronian. — a delightful 
oontrasi with ihai of sn many school editions published in this 
country. The few changes which Professor Stickney has intro- 
duced arc on the whole. iinpTwcmcnls upon the Leipzig text. 

H. T. P. 

Dl€ KuntI GlaeklUk xu Stin. Von Paul Mantegazza. Jena. 
(Translaicd from the Italian.) 

We have recently become very much interested in the personal 
cbaracleristics of eminent men. So many of us feel that the 
changed conditions of modern life carry with them so entire a re- 
adjustment of habits and views, that many of the commonly ac- 
cepted guKleK (or coitduct are no longer applicable. We thus look 
about to see how men wiser than ourselves have solved these old 
yci ever new problems, A prominent magajiinc has recently col- 
lected ».hort accounts ol the education ol living ubotars. In a sim- 
ilar auiobiographical strain they have discussed ilie •objects of 
life," and from what literary resources they drew most aid. Sir 
John Lubbock reveals his practical philosophy by discoursing upon 
the ' pleasures of life.' 

In the above liulc volume lJ»e eminent Italian anthropologist, 
Mantegaiia. expounds in a highly cntcnaining manner his opti- 
mistic life-philosophy. The author has no sympathy with the view 
that this life b a vale of tears : be believes that the good U the pro- 
moiion of life. Health and morality arc both life-favoring, and 
both lead to happiness. Practically, happiness is rare because it i» 
hunted after too eagerly and too consciously, aivd not quietly en- 
joyed by the way: again, because it is regarded as implying the 
saiisfaclion of all wishes, while such a condition would n»lly lead 
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to a state o( st.-i^au'on. There Is an art of being happy, a vciy 
-csacRtial pari of which is the power lo enjoy the litlle cvcry-day 
comforts of living, and ihe absence of cxre^sive worry .ihout ihe 
motrow. To a^»ure ihc tcjider that alt this is not jimply theory, 
the author (ilninly announces that he is happy. This is indeed a 
healthy optimism, and. if happiness is at all a scientific topic, (h« 
anthropologist i:> enliUcd to .in authoHtative voice in the mailer- 
But one cannot cscajic ihe conviction, even in the midM of ihc most 
glowingly pictuiFil i>agrs. Ihat the Iwlmy air of Italy has allowed 
the poet to run away with the scientist, and thai the proMem of 
JirinK is not so ^mplc as we would like it to be. Be this as It mayi 
these pages contain the vcr^* inieresiing observations of a very in- 
teresting man. 

Winter; From tMe Journal ef Henry D. ThorMu. Ed. by H 
C. 0. Blake. Boston and New VotIc. Houghton. Mililin. & 
Co. i«*. 

This volume is the third that has been made of selections from 
itsauthor';! journal. This singular man withdrew to a great extent 
from the inlcicsts and the society of his fellow-men, and devoted 
himself to the contemplation of nature. He was n naturalist: yei 
Ihere is very little of scientific interest in Ihcvolumc before us. He 
blames men ot science for giving too exclusive attention to the 
physical .Htnicture of animals, with too liiile reganl for their men- 
tal eharacleristies and their habits ol life ; yet he has not much to 
«ay on these subjects kimsclF. He was evidently more interested 
in ihc jrsihetic aspect of nature than in Ihc scientific, though he 
-shows but liille insight into the deeper poetical significince of 
natural objects. Uis remarks run largely on the trivial cvcry'day 
asjKicts of things, such as the tra[;ks of animab on the «now. the 
appearance o( buils AnA cnlkms in the winter, .ind the bark of the 
yellow btrch ; and he goes into ecstasies over Ihc humming of a 
■telegraph wire, which he declares to be superior to all the poelry o( 
antiquity (p. io6). The jonmal is full of complaints about the loss 
•of early friend»hi|is, several of Thoreau's friends having become 
estranged from him, which he seems to have been At loss to account 
'fctr. But surely a man who took so little interest in human affairs 
4s he seems to have done could hardly expect very wann sympathy 
from others. The journal contains many observaiians on moral 
-and iniellectuai matters, which are nften erf much higher value than 
the descriptions of natural objects that make up the greater part 
•of Ihe work. The author's delineation of the chaiacier of Wash- 
ington is correct .and well npressed. and he has several remarks 
here and ther« on ihr subject of authors and authorship which are 
-quite interesting. Thoreau's Style is generally clear and rclined. 
both in descriptive and in relleciive passages ; .ind if he had had a 
higher purjtosc m life, and more interest in the affairs of men, he 
might have been an eminent author. 

SS'atural Law in the Huu'nas Warid. By Henry Woon, Bos- 
ton. Lee & Siiepard. 16". 

The author of this work is a practical business-man, and writes 
throughout from a practical point of «ew. He discLnimc all pre- 
tension to sdcnti^c profundity, yet he shows a clear grasp of scien- 
tific principles and of their relations to the business world. He 
speaks of his work as " an hone« .attempt lo trace out the working 
and application of natural law, as it runs through the economic and 
social fabric, in a plain and simple manner " (p. 5). The attempt. 
we think, is in the main successful. The author's style is direct and 
■clear, and his method of treatment {>ctter fitted to win the attention 
■of piacticat but unscientific minds than the method of the regular 
'economists. 

The main thesis ol the book is the supremacy in industry of the 
'law of supply and demand, .md the necc&slly «f adherence to this 
law as a condition of industrial prosperity. Many other subjects, 
however, are treated in ihe various chapters, which cover a wide 
Taogc of topics. Mr. Woo<l b strongly opposed to labor combina- 
tions, partly because of their antagonism to capital, and partly bc- 
■«ause they arc snmt-iimcs unjust to non-unionists, and b«:a««. as 
he ttiinks, they unduly restrict the individual freedom ol their own 
members. In cundetnmng them so strongly aa he does, we ihink 
he goes too far, for he seems to have judged tliem almost esclu- 
'•ivcly by their bad side, without regard to the benclits whidi may 



and often do result from them. He shows, hcm-evcr, a livdy inter- 
est in the laborers themselves and a strong desire for more hamvo- 
nious relations between them and their employers. He emphasixes 
the fact that brain labor is more important than muscular labor, a 
fact that is too often overlooked by labor agiuiors ; but he honors 
honest labor of even* kind. an<l declares thai labor is a blessing, 
and not a curse. Socialinn, of course, meets with Mr. Wood's un- 
sparing condemnation, and he looks with little favor on any species 
ot State interference. The chapters on the unequal distribution ol 
wealth, on dependence and poverty, on the railroad s)Stcm, and oa 
the management of corporations, arc well considered, and wronhjr 
of perusal by both laborers and capitalists. The book is now issued 
in cheap form, with paper covers, and deserves a wide circulation, 
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The twentieth annual meeting of the Kansas Academy of 
Science was held in the Capitol Building. Topeka, Oct. 16. 17, 28. 
1S87. There was an excellent attendance of members, but the 
local attendance was not quite equal to that of lost year. The 
capital has too many things in the way of meetings, etc.. so the 
citiiens become a little weary. The papers read were unusually 
valuiilile. The Academy of Science is growing. The annual 
meeting next )Tar will be held in Wichit.i in Octolwr. Thelollow- 
ittg is a list ol the papers read: address of the retiring president. 
Rev, John D. Parker, on 'Progress in Astronomy;' Lucien J. 
lliake. ' Practical Electricity and the l^iws ol Ener^jy ; * H. W. 
Everest. -The UliliMtion of Mental Power;' Robert Hay. * The 
Lignite of the Kansas Dakota.* and * Notes on Salt In Kansas ; ' 
W. R. Lighlon, ' On the New Coal-Shalt at Leavenworth ; ' F. H, 
Snow, * Fossil Flora of the Kansas Dakota,' and * A List of the 
Fauna and 1-lora of the Kansas Coal-Mcasurcsi' D. S. Kelly. 
'Notes on Fossil Elcphas from Monon County;' Josefih Savage, 

* A Fossil Deposit at Garden Park, Colorado ; ' E, H. S. Bailey. 
•On the Recently discovered Ellswonh Sall-Ileds; ' Robert Hay. 

* Notes on Uuil cling 'St ones in Kansas; ' N. S. Goss. *On the Nest- 
ing of the Mississippi Kite and Sno*7 Plover in Central-Southern 
Kansas,' 'Notes on the VcUoW'Tailcd Ca-isiques.' and 'Feeding- 
Habits ol the White Pelicans;' F. 1 1, Snow, "Notes on the Purs- 
lane-Worm {.Copidryas Glovfri) ; ' W. Knaus. ■ Notes on Caiaft/- 
rvn ritiiulatum Fab. ; ' Charles R. Carpenter, ' On the Black Rot 
of the Crape:' Mrs. A. L. Slossun. ' Personal Observations on the 
Kansas Flora;' F. H. Snow. 'The Desmids of Kansas ; ' W. A. 
Kcllerman, 'Some New or Little-Known Kansas Plants;' L. £. 
Sayre- ' Report of Further Observation on the Loco-Weed," and 
' The Resin of Silpkium lattniatitm (Rosin- Weed> :' W. R. Lighton. 

* Notes oil the Ciiculation of the Sap ; ' J. T. Lovewcll. ' Alcohol in 
Tcm|>eranie-Drinks;* T. H. Dinsmorc. '.Should Malt be con- 
sidered un Intoxicant ? ' and * On the ECfccI of Oxygen on Animal 
Lilc;' E. H. S. Bailey. 'On the Relation between Taste and the 
Addity of Certain Acids; ' L. E. Sayre, * The Action of Chromatc 
ol Le^td upon the Gastric Fluid ; ' T. H. Dinsmore. ' Color.Bltnd* 
ness in the Sl.ite Normal School ; ' J, T. Lovewcll, ' Further Studies 
on the Rainfall In Kansas ; ' F. H. Snow. ' Kain Cycles in Kansas ; ' 
George E. Curtis, • Weather- Predictions in the United Slates ; ' T. 
B. Jennings, ■ Needs and Utility ol the Kansas State Weather-Ser- 
vice;' George Q. Curtis, ' The Exposure of Meteorological Instni- 
mcnu,' and 'Chimney-Hoods;' W. S. Franklin. 'Continuation of 
Some Studies of Lissajous Figures.* 

— The steamship ' Hondo * sailed on W«liiesday. Nov. jo. with 
Ihe Nicaragua Canal AsBOCiation's survey exjtedilion. The work 
will be in immediate charge of E. S. Peary. The instructions ■»- 
sued by Chief-Engineer Menocal are vcryminute. The Eng^imttr- 
iHg Nr«it says that five panics will be organiied. First the sur- 
vey by alt the parties of the north-caslem section of the eanal, with 
fll)ecial attention lo Greyiown Harbor, is contemplated, estimated 
to lake three months' time, when most of the parties are to be 
moved over to the (Comparatively short wesiera section. The im- 
portant detail of boring to ascertain the nature of the tnaterial U 
not to be neglected. The present idea is that six to nine months 
in all will cover the work of preliminary location enough to base 
tolerably exact estimates on. 
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— The annual nMeting of the American Society (or PsychiOAl 
Renciirch waa held in Boston lasi week. After the opening re- 
marks. Dr. Minot Introduced Prof. H. P. Bowtliich. who presented 
the report of the comfnittee on ihouj^ht transfcneiicc. " Amonfj the 
condiliuiis possibly favorable to thought tr^mslcrrcnce, vjppoiinK it 
to be a genuine |ihenonienon. the effect of a sudden and uncipected 
impression made on the mtnd of the Mg^t seemed particularly 
worthy o( investigation. For this purpose cxpeninent^ were made 
in which a britlunily Uli]min:)ted dniiTc or dia^ani could he sud- 
denly displayed to the agent while sitting in a darkeniTd room. The 
chi^rman of this commtitce. Mr. Hodgson, and Dr. \V. S. Bi|{clow 
took irart in these experiments, which were twenty or thirty in num- 
ber, and conducted on different days In the month of July last. As 
absolutely no evidence of thought tranftferrcnce wa» obt^ned, (he 
details of the experiments may be omitted. The suggestion made 
in the last report of this committee, that a drug mif;ht he discovered 
which by itc action on the cerebral centres nuuht favor thought 
transferrcncc, seemed also worth testing. For this purpose experi- 
ments were tried, with Mr. Hodgson actinf; both as agent and per- 
cipient while partially under the intlucncc of ether, but the results 
differed in no respect from tlio*e obiitined when he was in the nor- 
mal st-ite," In some other experiments made by Mr. Hodgson, 
Professor Bowditch added, there was a degree of success which 
warranted a contlnu.ition of the in vest! Ration. *' It will be evident 
to those who have followed the work of the American Society thu.s 
(ar, that the attempt to obtain evidence as to the reality of 'thought 
transfcrrcncc ' has l>cen attended with very meagre results. If 
Ihoiighi transfertence bea genuine psychological phenomenon, it is 
evident that the conditions favorable to its manifesLition are not 
generally understood. Jinlging from our e«pcrieiicc thus far, it 
would seem that an inquiringattitude of mind is certainly not ore 
.of these favoring circumstances." Other interesting reports 10 

which ihic audience listened were those of the committee on caperi- 
menlal psychology, by Dr. Minot ; the committee on appaiitions 
and h,iuntcd houses, by Prof. Josiah Royce: the committee on 
hypnotic phcnoniena, liy Mr. Charles B. Cory ; and the committee 
un mediumislic phetiomcna. by Dr, W, N. Bullard. 

— The reports of M. Larrieu. late missionary in China, who 
maintams th.-it the great wall of China has never existed (La 
Graitde Afunu'Ur iJf Chine. P»ri», 1887), lias been widely spread 
by the American daily papers. He claims that the wall consisted 
merely of watch-towers, budt of earth and bricks, about twemy-live 
feet high ,ind a ihoutiand feet ap.iri. In a few places they were 
connected by an embankment. He aUo«tay» thai the wall north <A 
Peking and the palisades west of Sian-lung never exriied. These 
view» cannot he correct, as numerous travellers have seen the wall 
or its ruins. In regard tn the palisades of SUn<tung. H. E. M. 
James, who rtccnlly visited Manchuira, says that at t he present day 
ihcy have disapiieared entirely, though a mound or row of trees 
occasion:d1y marks tlic place where they stood. The gateways, 
however, he found Milt maintained as cusioms-post.t. at which tran- 
sit duties are levied. Undoubtedly the wall consisted in many parts 
of canK, but there is no reason to maintain that it never existed. 



LETTERS TO THE EDITOR. 

*,* Ctrrat»ndi»tt mr* rtf»ntt4 If it 41 krJif lu panihli . The urittr^i nam* it 
in */itaif rr^tiirtd ft ^'fr/ e/ £t*i f»Uh. 

ttviHtj Iff In a/ lilt nmmitrrreiiratnim kh t»mmH»h»liom ntti tt fmrnitlml 
^'^* it m Hy t'**rfiAvm.irtr itw fMitttK 

rktryitsr nuli 6t (UJ ta faiiUlt anf tmrrlrt nni*nitml wUt llutkmraatTtf 

Rock Specimens from Cumberland Sound. BafBo Land. 

TkI! loliowing specimens were collected by Mr. W, Whiting of 
the wKalinK-station of .Messrs. Williams & Co,, New London. Conn., 
on Umanaktuak, an island on the south-west coast of Cumberland 
Sound. The specimen No. lo was found by an Eskimo on a hunt- 
ing cxcursioa. and sold as a curiosity to Mr. Whiting, from whom 
1 receivcfl the specimens for examinatipn. 

I, Bowlder fram the Reti of a Ttn-rmt Umanaktuak. — (im- 
pact limestone, almost black, and somewhat •irgill.iceous. tt 
weathers dark gray, and shows on the surface slightly projecting, 
fine, parallel lines of sir.ttiiicatiun from onc-(iuarter to one-hall an 
inch apart. No trace of fossils can be detected, either by ins|)ection 



or in microscopnc ucitons. Und«r the microscope it b seen 10 coo- 
aist of gray, rounded, Anc calcareous grains with a few black ones, 
all apparently deposited from water. 

3. Sjuth-west C-trtttf, (fmnMabHtat. — Graphite with nisty sur- 
faces, ,ind holding dru»y white quarta. 

3- Same LiKiUity. — A decomposing black crystalline rock, which, 
on microscopic ciamination. proves to consist of graphite, with 
hornblende, a triclinic felspar, and a little quanz. It breaks Into 
angular fragments along thin layers of graphite, which are iliken- 
sidei). and give each one (he appearance ol a piece of this mineral 
atone, 

4. UttU Hill (Kaqodioa^iHg\ 2;'«MMab>iM4. — Homblendic 
gneiss, of a rather coarse 'pepper-and-salt' appearance, consist- 
ing of about cqu.\l parts of quaru and felspar, fonning the white 
portion, and of black hornblende with smaller quantities of brown 
mica, the dark. 

5. Big Hill, Umanahluak. High l^vel. — Light gray gnetsa of 
medium texture, composed of about equal parts of orthoctase and 
quarti. with a subordinate proportion of fine scales of block mica. 
Occasional crystals of the felspar are much larger th,in the resL 

6. B^ Hili. UmaHakluak. SAore IJne EaUtaard. — Gray 
gneiss, consisting of layers of mixed orthocla»e and quarU, alternat- 
ing with others composed ol seaJe* of hrown mica. 

7. l/manai/wai. — Rusty mica-schlsi of medium texture, (be 
quani in smalt proportion. 

8. Vein iit Umanaktuxk. — Translucent white vitreous <}uart£ 
having exactly the appearance of alum. 

9- Umattakiutik. — White rather coarsely crystalline felspar and 
quaiti. with a few small scales of white mica, being a very light- 
colored variety of granite, apparently froiu a small vein. 

(O. About 40 Milet tnUtui. in a Somh- MTesierly DirectifiM from 
l/mamaktuak,— Vo\\Xf.eA graphite vrilb rusty surfaces and part- 
ings. 

1 1. UmanaHitai. — Vitreous translucent gray quartz with thin 
plates o\ brown mica ir.iver«ng it in different directions. 

These specimens indicate the ordinary Laureniian system, and 
are of much the same character .-is on the north side of Hudson 
Strait, where the rocks appear to be allied to those of the tower 
Ottawa valley, and to be somewhat nearer and more modilied than 
the great mass of the Laurcntian in the Hudson Bay territories. 

Dr. ROOEHT Biti.i., 
AstistoHt Dirtet&r Gefiitg/eal Survey of Canada, 
Ottawa, Ka«. bB, 

' Eskimo and the Indian.' 

I WISH to add my voice to emphasize l>r. Jloas's criticism of the 
method employed in Mr. Chamberlain's article with the above title. 
Though I should be sorry to hurt Mr. Chamberlain's feelings, 1 
am obliged to say that there has been a great deal too much ol the 
same sort of work done, and erroneous comparisons oi this kind 
seem particularly alluring to those who attempt the study of the 
comparative philology of American languages on a large scile. 

One reason for these errors is not far to seek. 'I'hey of course 
are obtigcd to wurk with the published i-ocabularics of the Eskimo 
language. Now. as ihey have no Icnowledge of lliis language (and 
Ihe number of those who have even an eleutentary knowledge of it. 
outside of the Danish settlers in Greenland, might almost be 
counted on the lingers), they are emirely unable to realize how bad 
most of those vocabulariesare phonetically. Even the best of these, 
Dr, Rtnk*s lately published comparative Ibt of stem-words (see Dr. 
Boas's article in Science. Dec. 21. is written in the modem Green- 
landic alphaliet. which, in my opinion, masks many important pho- 
netic relations, aivd they seem tn have a sort of fatal instinct forget- 
ting hold of the oldest and least phonetic vocabularirs. This is 
specially evident in -Mr. Chamberlain's list of words. Dr. Boas has 
sufficiently disposed of the first ublc, but to show how mbleading 
such things are. I have taken the trouble to go through his second 
list, taking such words ascan bcrecogniied as Eskimo words at all, 
and showiitg ho\«' their resemblances to Ihe Indian words arc due to 
a misapprehension of the real sound of the worth. Incxprcning the 
sounds phonetically. I have used the a^)h3bet employed by the 
Uijrcau of Ethnology m writing Indian languages, as the one with 
which I am most familiar. I think it will be sufficiently tntelligible. 
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I. hrotom'Jt. ' bone.' is Ihe weU-known Eslcimo word tauiug (the 
inilul s is ptrhups merely an aspirate in some [Urts of lh£ central 
•region). 

3, atiayva, ' brother.' ix a misprint or misquotxlioD of aSayoa of 
.Fuher Petitot's MAckfn/ic vocabulary-. This means ' his elder 
brother.' bcingihc wcll-kngwn aHayo (Greenland spelling, angajo) 
-with the so-called sulfiT. 

3. Uhtne-ycArk. "do," is phonetically iteneyoaq. ihc regular Mac- 
Jtcniie dialectic vari;u)t of sttnaz-oy. ' he w<irk3.' 

i, anyark. ' day' (Mackenzie), is »■ misprint for anyapt. ilelined 
hf Pelitoi as '/our loMg.' 

5, tsthmtak, 'ear ' (TchukUchi = Asiatic Eskimo), ia an et-idcnt 
*rror for »v/it. 'his car.' In this case the correction makes the 
comparison s Uttic better, for Ihc wards companrd at least begin 
■with tiie sanie letter. 

<5. atia. ' fallier.' is the baby-word atata, ada^ (perhaps ihe 
-same as ■ daddy "). 

7, aihanka, • lingers,' is probably a Reindeer Chukch or Siberian 
^word. 

8, ooHoktook. ' 10 bum.' is a well-known compound of which the 
»tcin-word b tfVo^. 

9, akseit, ' foot ' (hand), is properly axcaU (<Jrccnland spelling. 
■arjsittth which appears in the other dinlecis as aggail. adrigai. etc. 

10, ayunil0rk ' good ' (Mackcnwc), I* really a compound, ayuHfl' 
Mf, 'not bad ' (Greenland spelling, ajungt'tnik). 

It, «>//. ' hand' (Kadiak). is evidently arssail a%a:in. 
14, kakiairar. 'lip' (Mackenzie), is meant for kakkn/iafi of 
Peiitot's vocabulary, which is a welUknown compound of kakt'k. 

13, ana/ia.ciQ.. • mother.' is evidently another well-known baby- 
word, anana. sometimes am/una (really, I think, mama). 

14, chiMga, ' nose ' (Tchuktschi), is gingJI, ' his nose,' of all Ihe 
■dialects. (The Initial sound is perhaps nearer to /■, though a well- 
marked guttural.) 

1 5, anttu, aHHJM, * snow,' should probably be eaigo. 

16, uktIUok, uktsckuk. 'winter,' is ukioq in at least five other 
■dialects. 

17, aganak, 'womani' loses all rescmbLince to thtning in the 
iornts in which it b usually seen, axmag. anna. 

Thus I h:tve shown that out of iwenty-tive comparisons, at least 
seventeen depend on a total misapprehension of the pronunciation 
•or meaning of the words for even the " (onuilous coincidences of 
«aimd" alluded to by Boas. 

1 must, however, do Mr. Chamberlain the justice to say that his 
remarks about ihc po.*>»ibility of the Eskimo name lor copper hav- 
ing been derived (rom the language o( the Indians from whom ihey 
obtained the copper, arecertainly suggestive. TheGreenlanrtic word 
for copper is >tuA^«M;riti(, which is much more like kutadsia than 
.tlie words used (or cmjiparison by Mr Chamberlain, and this word 
is called a 8t«m-\voTd, /v., nothing is known ofiiseiymologi,'. Such 
a case is, hovrerer. of no valtic in arguing any relationship between 
the two languages. John Muruoch. 

SaiiifaicDkn [nitiiailoa. Dec. ). 



The Eskimo Tribes. 

I HAVR just pc.ad with great iniirtcst ihc notice by Dr. K. Doas 
■(in Sdentt of Dee. 3) of Dr. Rink's iatesi work. Dr. Boas has to 
a certain extent anticipated my own intentions, as I had already 
handed in to the publishing committee of the Washington Anthro- 
pological Society a somewhai lengthy review of the same work for 
.publication in the tirst number of the new periodical which that 
society is about to publish. I haic, however, discussed the subject 
lin much grcaled detail than would be suitable for the columns of 
Siitnte, and therefore venture lo believe that my paper has not 
•been rcndcrcil superfluous even by Dr. Uoas's excellent article. 

1 am glad to lind that Dr. Boas agrees, in the main, with the 
conclusions 1 had arrived .it myself, though [ have hart the boldness 
rto carry further than he has done the theory of ihc dispersion of 
the Eskimo race on this continent. In my discussion of Dr. Rink's 
arguments, there were so many points of interest that the question 
of Indian tnllucnce entirely escaped my attention, so that 1 am 
much ple.iscd to see that Dr. Boas has presented this side of Ihe 
4]uestion. A somewhat detailed study of the arts of the Western 
£skimos leads me to agree entirely with his opinion. 



i am strongly mclined to believe, though the evidence is not yet^^ 
complete, that the use of Ihc birch-bark canoe by some of Ihe £&• 
kimos on the Alaskan rivers, which Dr. Rink believes Is an evidence 
of their primitive culture, is simply .xn adoption of the habits ol 
their Indian nd^bors, mduccd by the fact that where they live it 
Is easier to obtain btrch- bark than sealskins. Though li is by no 
means unlikely that, as Dr. Rink believes, the Eskimo skin-boat is 
descended, so to speak, from a birch canoe, [ do rwt l)elie\-e that 
the canoes just mentioned arc in Ihe same line of descent. 

Dr. Koas's view of the condition of the Eskimos before Cher 
separation into their present divisions seems to me highly probaMe, 
though 1 think a little more study will enable us to add to it «on- ^^ 
siderably. ^H 

I have already at hand nearly cnou^ lingtiiatie material to pre-^P 
pare a good-si^ed list of the animals tliat must tiavc inhiibited the 
original home of the Eskimos. 

In conclusion. 1 most heartily concur in Dr. Boas's opinion Ihu 
Dr. Kink's work will be highly appreciated by all ethnologists. It 
certainly dcsenxs to be. John Murdoch. 

Svittuditiaii Iniiiiutloa, Dec j. 
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t^L WHO FtRST SAID IT? — The very interesting discovery an- 
nounced by Professor Trowbridge, that birds haven power of sl«q»- 
ingon the wing, brings to mind that it is not a recent observation, 
but wasanliciputcdby a very astute phUosopher and poet. Edgar A. 
Poe. In a poem wtuch he says was written in his youth, and pub- 
lished more than thirty years a%ti. are these lines : — 

"0 Is it thy will 

On ih« lire«Tcs to loss ? 
Or capriciously »tHI 

t.iltc the lonr allMtrots, 
Incumbent on night 
(A* she onilic air)." 

To which he appends this marginal note : " The albatross is said 
to sleep on the wing." This poem, however, was criticised by an- 
other philosophic writer. ' John Ph<Enix,' who gave it as his opinion 
thai the poet invented the fact in naluia] history because he found 
there were no words lo rhyme with • toss ' hui ' hoxs ' and ' alba- 
tross.' This is now happily diiircrcditcd \ but the question renuins. 
Who first ■■ sdd it " ? p. j. F. 

Clinton, la. No*. >&. 
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Answers. 

i8. Mkteor-Fall.— In reference lo the query "Was the 

Amsterdam meteorite a hoax ? " the following from the Amster- 
dam Dtmoarat of Nov. 19 explains it in fewer words than perhaps 
I can : " A man came down from Fort Flunter this morning to see 
the • aerolite.' A meteorologist from Troy arrived in town to-day. 
having come in haste wilhoui his dinner, and was much disap- 
pointed when told that Ihc ■ aerolite ' w.is a hoax. It is also stated 
th.'Lt a party are on their way hither from Thiladelphia. A big 
stone did fall in the place indiciled. The only trouble ts, instead 
of falling from the sky, ii fell from a wagon, which was loaded and 
broke down with it, that's all. but ii rather spoils the sensation." 
Newspaper statements report that on Aug. 30 a meteorite had 
been seen by a numlwr of people on Main Street belwccrt Howaid 
and Milk Streets, Spokane Falls, Wii.<i}i, Ter. It was said to have 
struck the electric wires, cutting one of them in two. Ii was dc-'^H 
scribed to be a ball of lire ten feet in <!iametcr. This proved lobe^^l 
nothing but Ihc crossing of the electric light wires, which resulted 
in tlir melting of one of them. On the evening of Nov. 7 a laiwe 
meteor shol over Si, John's Universily, St. Cloud. Minn., and dc- 
cended within two miles of the Universily. A vigorous search was 
made by professors and aiudents, but no trace of Ihc meteorite was 
found. It was concludetl by all that it had fallen in the lake, in the^^ 
direction o( which the meteor had passed. The many sensatioaal^l 
accounts of meteoric falls ai Wetlsburg. N.Y., Evansville. Ind.. th«^^ 
Georgia metal ball, etc.. :ire all the productions of a so-called re- 
porter's fertile brain. GEOROe F. Kimz. 

Vtm Vorfc, D«C ). 
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CROSBY'S VITALIZED PHOSPHITES 

Composed of the Nerve-giving Principles of the Ox Brain and the Embrro of the Wheat and Oat. 
Is a standard remedy with physicians who treat nervous or mental disorders. The formula Is on 
ever>' label. As it is identical in its composition with brain matter it is rapidly absorbed and 
relieves the depression from mental efToris, loss of memory, fatigue or mental irritability. 

Sleeplessness, irritation, nervous exhaustion, inability to work or study is but Brain Hunger, 
in urgent cases Brain Starvation. It aids in the bodily and wonderfully in the mental develop- 
ment of children. It is a vital phosph/te, not a laborat ory phosphate or soda water absurdity. 

56 W. iJSth Bt.. >J. Y. For sa le by D ruggiatw. or t>y Mail, 81. 



BOOK-NOTES. 
— With ihc forthcoming number (IJccera- 
ber, »887> Ihc Peliiietti Scitntt Quarltrlf 
(Ginn & Co.. New York,) completes its sec- 
ond j-e^r. In this number Mr. Henry C. 
Bantiard ati.icks theoleamargarineUw; Dr. 
William A. Dunning reviews the IcRislatian 
of the recoMt ruction period, anil shoM's in 
what respects our consIiCutiunal theories 
were modified: l^rof. John B, Clark ol Smith 
College discusses profits under modern con- 
<litioR^. mainiaining (he thesis that profits are 
$ie3di!y being reduced to the wages basis i 
and Mr. F. H. Gidding endeavors to deter- 
mine the nalur.tt rate ol wages. Prof. F. J. 
Goodnow pv« ,t con6»e dewnptiou of the 
historical development and prescni condilion 
of England's local gDi-ernmetit. Mr, Martin 
Ward, lonif a resident of British InJia, shows 
the projfrcssivc impovcriahracnt o( ihatcouii' 
try under English rale. In the department 
of book-rei'iews, Professor Freeman of Yale 
criticises recent works on English benefit 
societies; Dr. Hartof Harvard reviews Ty- 
ler's " P.itriek Henr>' ; ' and Dr. Seligman o( 
Columbia gives a tempte rtndu q( several 
recent works on railways. 



Caltadar of Societies. 



Bmten Saeitty of ffcttral Hitlofy. 
/)«., 7, — N. S, SVialer, The Origin of the 
Divliioai beiwe>rn ihe Vxjuja of Str>tili«<l 
Rockf : C F. WHf-hl. Glnciation of th« I'adfic: 
C. \,. tJoorfale. (iliii Moileli. illmirjiing Siiuc- 
inre and Moiphalo^y of ['iaiitn. 



^tullcatiODa i«c«lv*d at B4ltor^ on<«. Nov. 18- 
Dec ]. 



AnKr.Ei.HrT. K. C. Rtu* <ib dit Wtli. Bud I. and 
II. Lsipnc. Oreuati A SUiriBiK. Iil-rljili. S*. 
(Kcw Vart. SiHtien %i.u^> 

AbCHiv (Ur Gvchkht* dcr PhlbuphM. %i, Vj Lod- 

wisSion. Band 1. tle<i i. Btriin. Saiauf . iO> 
p. e*. XMfv Vofli, SMchtn. h'4») 
AuiMMH. F. Die Wirkunnciieuc du drnuao^ich- 

IriKhrn Mauhinm. wiin. Ilani(l«n, lytp. ■>■, 
IKnr V«lL,SnclMn.>i.io.) 
BBAimi, D Binl«iluBE im dM Saaditim 4n (jeolosia. 
SiuiiBft. Eok^ (i4p. 3*. (K«w Talk. S(*«h«r(. 

tl.VD.) 

C'tlrairn, I. P. Mwbuio ef UiuiuU. N** Vorii, 

Wilry. it* p. •*. %i.va. 
GaoCKiiriiitCH-STATiCTiacHSii Walt.L«xikaa. Ed. \n 

Enil Mekccr. Lief i. Slatttvt, Knia, «■ p, B*. 

(N«« York. Stechrrt. k ecnU.) 
Hailma^h. W. X. Primary Mtthadh AC«inpkltw>d 

]tI«iliodi(ml PrMrniuiDD ol lb* I;** al Kina«rgirun 

Hweful ia tb* Work of tha l^rimaiy School. Ntw 
KftSt, H. I. Die LeiUnntilicD. Lduuc, Vcit • Co. 

ulft. r [New York. Kt«h«r4. \tJii-.\ 

V(wL, Bunc*. 166^ 11°. 
KsuAM, C. F. I}e* AralaldM Lehn tob d^t Fnihtll 

da neiiichlitihcD WjUgiu. Lcipalct ruo. 194 p. 

V. INevYork. Slechcrt. |hq.) 
Hkuaht'* t-cliibuch lur Pt}cl>QliH[ie. jd vi. Ed. tiT 

n. Hutenitdn. llnmbun. Vou. iS; p. 11*. 

(N>v Vorl. &ltv-heH. SntBOIi.) 

HorrHAHsi. I(. Phtcnolocbche ITalenuchiiagen. 

(ilcHen, Uitker. 9) p.. pi. 4°. <N« Yaik. 

Siechtn. t>.jo-} 
Hon, 1'. Eleknidifii Und Mu[HtiHniu ali kMOioul- 

turUche KtKte. Wien. HknIelKa. 164 p. >i*. 

(N«*r Votk. Sieehetl. %\ n.y 
HAH.-IKI., F. R. voa. Die Mikmkuple det Itchnuch 

irctwcadclen Faicnla(lT. Wicfl, Kanleben. iS] p. 

»•. (New VoA, Stcclurt. (i.et.) 
MinxuoTA, (iciitHiuJ mill NMuraf Hlaltsy Surrn o'- 

St.Paul,lH«B«orPreaCo. 446 p. I". 
NAVHA^M, E. Die Eiaeheraiiafeo det ErdmuoccuBiui 

la Jhrer AbhlDgiikeil *am iMU dtr Kidtinde. Sluii- 

tui, EsIm. j*p. f. (New York, Sitthin. 
i.3i.) 
NaroLKiiCA. E. Illiutntrte OewKicklt dir £lekiiieitiii 
Ttrti doi iltesiHi Zeitea biiaul iinwrt Ta<c. Wien, 
PichttrASahji. iJM p. u». (Nev VorE. Stethert. 
Ii.ie.) 
Onrai. ), K. The Social Qu«tl[oa in ihe LiaKi of Hia- 

Innrantl l).* WnnI nr Trulh. >>«w York. E. OUctcr. 
IMP- <>* INt« YijTk,.'M((hnt. 81.) 
PaSTjil.otxrt J. AnlichntuBGhiini in aller uad aeuer 



iM. Leipac. W. Graaow. 4}»p. ■■. (N«« Votlr, 

P««u and Hri...r.. Tl... Vol I. Ha. i. Keenc. M.H.. 

lanxn Bru*. ^p. f", 
lUnci^K. V&IkciViinil*. Band I. Hdt i. Leipiig. 

BitiliusraphiKbt louilnl. to p, I*. (Ntw r«rh, 

SleUien. lo ecot>.> 
KDut-nnT. H. Uledria Focm Karn't. n*irui. Nicniii. 

A* p. u*. (New YarkiSiacbart, 40 o*ou.) 
KouuHCBKv, H. Die Wolisuadihre ZoSaiM. l.*ip. 

•^Gn«act«SctinBia. 35* p. I*. (N«*r Voik, 
„ Swcbm Jj.jo ) 
STAVMMCaa. P. Die RcKtic d«r FRthaii. Band I. 

Du SiliBncucii. Darnitadl. Brill, jl^pu •*. 

(NswYrrk. ii«h*ft. V«.(a.) 
Tdula. F. Miocraluciichc uad pcCnvaphiach* Tabd> 

len. L«ipa|. Kreyltf. iSt p. ■■. iHtw Terk, 

S[«eh*n, fi.so.) 
U. S. BiTREAv Ol' Navtdiriaii, Anaual iUpon of iha 

HydHsraptieT la iht. for ih^e jreai eadiaJituBa jp, 

lUl. nuhinRion, Uaicinfaanl. ^p. tr. 



MAP-MAKING. 

All publishers or others de- 
siring to have maps made. 
cither from relief plates or by 
lithograph, should write to us 
for estimates before placing 
their orders elsewhere. Any 
work entrusted to us will be 
carefully made under the super- 
vision of our geographical edit- 
or. Dr, Franz Boas. 

N. D. C. HODGES, 

Publisher of Sciemtt 
47 Lafayette Place. 

New York. 



Scltmit CIuI»-rMa (ia bbc ictaiiunn). 

I lulMcr. I yt -. • yya 

• 1 yr *^ ••■..>.•...• 4b«o 

1 " ■ yr. 8.« 

4 " I Yr 11,00 

Stitatt and TAt SwUt Crtti, tA-y p« yui. 



Enclosed find % 



FILL THIS OUT AND HAIL TO 

N. D. C. HODGES, 

47 Lafayette Place, New York. 

iSS TO 
Addreu. 



for which mail Sciemt for ooe year from 
Nama. 



Signed, 
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■LI|the ONLYGEPrmNTjiri 



UNEQUALLED for CEMENTINC, 



D .n rlr'. "1- 



, - - — — '^i^P'^^S: 

Tliane KliioA mi« IMCU In Uir MoilUiBnulivii InnUiuto 
•t WMtiuifVui tor ftU tla nark ol nauDtliig <ii>r-;>- 
mMw-br tLe Govwnunonii Anwnal* sua Dcpiu-i- 
msnt BuUdlun nj the tMllman Kaluv i..iir i.'ol. 

HABMI a DlUUllu OrrMl KUd IMwifl Co., Slid bj 

ttUDMiiib ot DnMlBaB niBnutaMuivn uid nin'lMO- 
Inltarouchout lh«iiorI<l, (ora^l feln^la nf Hon work. 
Pronuuncna STRONGEST .MHIKSIVR KNOWN, 
SoUl In Ifn oiwia ror ni»'Jiiuil'7ii nu'I amaMiirB, uia 
lu tutUsa Tar fnmllr um>. TIiq UiUU iiuaatlly *ol<l 
t)«>t«»Mn J»U., ]»Oh Hiitl .Fao., ■««, III nil t)krtii nf Ula 
worlil aiiiflsiiiiiil U> otor !S MILUOy lorrUM. Kb 
Rum Mid sn tho ffmuinr. IjsHaco^ mado nnlir bT 
Hdmu l.'KKKtn* CO. 



The Travelers Insurance Company 

«(HHtr«rJ,Caui.,orfiiniMd iU<«,iMaM both .t^< 
PvMritt and 4cc£dtml fitficiet. Onlr lane actiilcnl 
conpsny in Anrnc*. On!/ (j a y«ttr10 prtifuiiunHl 
•ad butloctt mto loi cMh tiiooo iMiinui«, wiih (5 
■eekty indcmRiir. Hin paid poUcyholdei* oeuly 
$ii,aK>ieaai. All poUcm uon-foifciUblc All eUiHu 
paiJ, nlhout diMioitnt. JDd iniincduielj' on receipt 0! 
•ilwraclMy ptooT. 



KIMBALL'S SATIN STRAIGHT 
CUT CIGARtnES. 

Pcoj'tc or icf'mcil taMc whu 
desiic cktcplionalljr line cigac' 
ctte* aliouid use only our 
STKAICIIT CUT. put up 
in s*Lin packeti and baxts of 
101. 7m. 50B. and loos. 
14 PIHST PRIZE MEDALS. 

"WM. S. KIMBAI^L & CO. 










ANT«0'K' 



"How to StoSthen tkfi Memory." 

Be». E. L. Kdly, o( r»Wf»°n, W. J., wriiinr ■jI Tr 
HolhiOi^bV lionV, 'Hour !□ Kinnelhan the Jit-i-iiMry: 
<ir, XaKiml and HtinniiAc M*ih<ni» d? V*v*f Par^Iting, 
ujrm; "E havcrcail thu rrfiio^. eIiii item, ind IfciiT a 
mtno (sf vt^illH hidden in irK p>de«- tfy It I wskcnabtdd 
Iwl CTeninjt la leuit Ih* luem Mslui klaiir.' in Laiin. 
It tiMfa ■ liltit lime, but Iht miilu w«t« nurvelaiik " 
CatalosuG uuj pnitiKtiui (lee. 

BiB'JIed to inv addreu an RceiTil of Sip by 

H.I.. HOLBROOKCO . tj LBi(hl St., New York. 

GOOD NEWS 

TO LADIES, 

111. .-.ti.i .[..iui-iTitinij Ik.'i^'r 4>f- 
fi-rwtl. >»[>»'■ jofif tlin" tn i(i-l 
cj> rifilrM fi>r ^►Tir iTflr^raifd 
Trn* iJ'iiJ I'liITr-i-*. Qivi ti^ciiie 

I* 1> *To*» 

:^...■ . -,., 

otWrEjiJCf'ft liii-ii. .niH'. i t'.r.i' Lihi 1.1 •liuruu 

I't^ Ciilti.lT (.«IKM|< A\ •H:\ f 41., 

QUSTAV E. STECHERT, 
8S6 Bn«<lwar, X«w Tork. 

fmf^rt^ »f Siitntifit Beokt and Periodirttis. 

BcsocbeB: Leipzig. IIo«i)itnl Str. IS ; Loo- 
don. M dig William Str., HCrand. 




W.H.WALUSLn&CO. 
R. & J. be<;k, 

1016 Ch«h«l_51««l, Phila. 

MkrOt<«pC* ami ull 

Accratories *nil Ap- 
paratuK. Photorrapli- 
ic nod PbMo-Micfo- 
ETAphic Apparatua uiil 
Outfitf. 

Spectacle B. Eje 
Glassea, Opera and 
Marine Claaaea, etc 

Illuhimcd I*(i«c List 
mailed frrt (o tftf a<l- 
Hmii, Mcminn Sc)kkc» 
in ocMT«spontltii|[ wiih UN. 




AMERICAS 

BONDS, 

$1,000,000 

CAPIIAl. 
ORGANIZED 

W2. 



tO| IHfESnEITCa 
n L MDRTQ&OES. 

*• iW $15,000,000 

pni n INVESTED 

UULU Wllhflullosa. 



ISO T9.^mmA.TJ »TPS<JBJ»T", Br.T- 

IBXlLk HV. Hi'iiiiii. .tl KiBM ML. Ilk lie tie* ter, EaaUnd. 
ti IViu«* Himt, Gdiiibufkb, BtitUuid. 







MARVELOUS 

MEMORY 

DISCOVERY. 

n'bollj UDUbc arlltlcliil ijatrin*. 
Any bucik Irarnird In one rvadlnR. 

Kee^dirientlcd by Ma«k TuAif. 8|(ma>Ii PkiKToa. 
ibc Scieiiiiti : Hub. W. W, AitO*; Jl-iuii P. Buijk- 
mik; Dr. Mi:'aK, <tc CLu*of aotf CvtuDit>iB Uuw imd. 
•»!.■, iwodauHof iDoesch •! YaUj 40a at Unlwiity 
ol Penn., Phila.. toa M Wttlolnr ColtcBe ; )]D Obcrlln 
Caltcce, aod ihree larie clwuwal Cbaulaiujiu Uaivenily, 
ft«. PiDtpKltn rowT r«BH lr«a. 

PROr. LOISETTE.tgr FlhltAn., Kent York. 



SCIENCE CLUBBING RATES. 



AmeFitin A|nculluri*l 

.Aiueriuii Aiia]]ril......»..... 

American ArehtKct led BoitdiM 
N«» ^ 

ImMrial cdltlan 

CeUiirte '* •....•■.. 

KeiuUr " 

A PI eric 4n GiirdeQ.4,1- ..... 

Amf ficiiii Ji-iiirnal al PhUalOi]' . ... 

American Aluhinlit.. 

Americjin H*4uinc.. ......,..,.,. 

American Naiunliii 

Andcrcr Reviev..4a..a...k4*.....' 

Aitaaiic 

Bat^hHid 

nab,t«i>d . 

Un>J<lr««l't 

Ikain ..I... 

ttuiMTiii;<ireeLlyl 

Carjwniry jnd ItutldlD^. -■■ '■ . 

LcDiury MaEarine 

CKAutaii.|u>n,Th4 ..........I 

Chtoiiin Union, The ...■,.... 

ChriiiUn WhIiIv. liliulraHd 

Cmniopol ilafi. iht'...- 

Critic 

DcxEor. .-.,-.,--.. 

Kclectic ManjiiM ,...■ 

f.^iAbiirEh KfTi-,*, ....... ... 

F.l(tirir»lVioild 

KLei:l'iHftn mnii ICWclfifal EagiBe^r. 

ElHlntal K<vi«« ■ -> 

Kti^iiirrtinj and Uinitii Jouraal,., 

F.ngiiih llluitraiid Mauiiot 

Fiifiil/Mmv Pipet CN.Y.} 

Korcvi and Sirvaol-.-- 

Knriim, The 

I^ud[<f'> Ijidr'a Book 

Kntper^A Ttjaar.... ..... .......,■« 

Han^rU .^1;»B»fiii4... 

Htt^i't WccLly^.... ............. 

HBtncr*t Voiini; Pni'!* 

Hnli). uiid Hi'inc 

HetJia..! Ilnllb 

]Jiu«tisL*d LveidoB Nevi {Amcr, 

reprint). 

Indeptodenl. 'YVk^ 

Iiiler Ocua. Tha 

Iinii A» loMklv] 

iiiurnu o( Philolcn [EoB.! 
inirnil ol , Speculaiivt PhitiMOphy 
■ be^nn with jao- Na.J. -.-..- 

J',"'** 

1. An 

lile 

L4|>[)lncnlt'> Magatlne 

Lill^tl'i Utina Abb.. .■■.■-. >■•■ 

I.iiiIp Men iitJ Woman . 

l.^>nii«>tt QiBjLltcrljr . ........... 

M aceiill (d'* Marline 

Mnauiivi of Amaxaa Uialory.. 
Meilkal ind Smpcal JaunuL...,. 

Uei:h>nic->l KBgiotM ... 

Weill Walker 

Mi<:[iHiiipv. The.. ... . 

Sfliiiri:. ... 

New Prin<eiuii Keriew ....>• 

Si.Ttb Aoerioii HrviB* 

(iLiiini; •• 

Ovcrlind Monthly 

Paniy • 

Polilical SeienceQuarmly.... 
l*'.f>iU* Silrifn Hr'.fithly ..-..• 

I'ojiuUr Science N'e*» . 

P,.HMIii,The 

Pncmionci .•■••••.•••-•■ 

l\jb]u: Opiniob ... ........... 

I'uck 

['uck {l.ermikEil .,■• 

Qinrierly RtvUw (IrOadoa),... 

uucn« ...............>••... i 

R..r.lNr«-Varkar.. 

Si. Nicholai. 

S, hnil Jiurfia! -..) 

^^Licntiii^' Amfrit^n..,. .....>■. ' 

Scipj.W mm I....... ...... ...-,' 

Ac^niicci ind Build*n*ad>lioD.>l 

Srtilrnsr'* Mif:i»n« 

'^ntiilbem C^illivairpr.... ............ 

SiirinjifieU Keptitilkan <<n«kl]r). ...| 

i'lacbcn' Inilimte ... 

Teiii Siftiogt 

Tnaiun-TrvTV. — ■ 

Tnilh Seeker, The. 

WidiAirike - 

Voung Folki' Jnuinal . 
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Ealimatrs on ipecial litis of period icab fcr 
libiwric* and VoK-clubi will be funiiaLe^ cm 
npplimtii^n , 

N. D. C. HODGES, 47 UfayettePI«ce,N«wYoflu 
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Map showing the Surf ace-Temperatures of the Atlantic Ocean in 

August, according to O, Krummel. 
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8vo., Cloth. Illustrated. About 600*xS.,*fi5.00. 
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ORGANIC ANALYSIS: 

A Manual of the Descriptive and Analytical Chemistry of Certain 
Common Compounds in Common Use. 

For the Qualitative and Quantitative Analysis of Organic Materials; Commercial and Pharmaceutical Assays ; 
The Estimation of Impurities under Authorized Sundards ; Forensick Examinations for Poisons ; and Elementary 



Organic Analysis. 



By ALBERT B. PRESCOTT, Ph.D., M.D,. 



Director of the Chemical Laboratory in the University of Michigan, .\Dihor of " Outlines of Proximate 
Organic A.nalysi«," "Qualitative Cbcmic&l Analysis," Etc 



D. VAN NOSTRAND, 

23 Murray and 27 Warren Streets, New York. 
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JAMES McCREERY L CO, 

BROADWAY AND ELEVENTH ST., 

KEW VORK. 

FOREIGN AND DOMESTIC 

D-RY GOODS, 

HAUTES NOUVEAUTES 
— IN— 

SILKS. VELVETS. AND WOOIEH 

Dress Fabrics, 

LACES. 

TRIMMINGS. 

EMBROIDERIES, 
COSTUMES, 

WRAPS, 

FURS. 
Orders by mai! receive piompt and careful 
attention. 

BROADWAY AND ELEVENTH STREET, 

SKW YOBK. 



"How to Stren^tetlie Memory." 

Bf.. f.. I,, Kelly, (.r PM*n«n, N. J.. wfilir.» of Hf. 
HdHhooIc'i bodk, " Hirw to SirmElhlli tlic Mcu^cy : 
or. Nxunl and SJHcniiAc Mrlhftd* d? Never FniEei'inc. 
M^ i *' I luK rud ifaif trtailic. (h» lani. and fintl ■ 
nine of wealth htJdm m in pain, it) it 1 wunuMgil 
Ime nvnine ;o [rdm tha pnfiin *ScaWi Msiiit.' in Ljilin, 
II t«»k ■ iTltle lime, bul Ihe muk* wei« nigLTtelciiM." 
Colalacu* and piutpvctua fi4*. 

Mailnl ui MT ulilreu T:n Tcceip I oISt,IJr 
H. U ROLBROOKCO .t3l,*iEKISt..HewVo[k. 
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ANEW MAGAZINE-THE SWISS 
Dnutwl u ipmvllni • liioi i.r PDAOC 

br UABt.** n. Hii-LAiiri, fiuiiloiTiaftri* Aeaui. Xtmt- 

Kaaof tbWlml^. aii^litMr aunnlfAipitlmD't*. vrM 
onMfof lir|*| (alMniTiii'-n' i<>t1 mnnitit 

it.D.e.noiHil«, pirminnB, 
■Ununa thU ijuauins 4J L*lkr«w PIbbl n» Tot*. 



BIknn'it Itefcrouee Iiiil(*x«s. 

RittnncOT <o tnil itanurlpUortuniUtinni ot ilidii- 
enlun ol «vl «i»i«.^r furniiKcJ by U: PICKMAN 
MAS'M. W*v<<rH(ii»if. I> C 

Con«>p indeiiM lee, fO (cot*. £>|»I«(uioft citculan 
(let. 



Amnsetnentfl of New Vork. 



MADlSOS-34)UARE THEATRE. 
MR. A. M. PALMER. Sole Mana^r. 

E¥Gniafa m trjo. Sitontiir. marintfc m\ > 

TO-NIfiHT 

TURSDAV. D«.«, 

PRODUCTION 

OF 



ELlIlfE. 



WArXACK-S 
Undor ihedirKtion ol Mr. HCKRV C ABBEY. 
Bvenins^. *:>) Maiinfc SATURDAY. ■■■;. 

FORGET ME (JOT. 
fOKGET ME NOT. 
FORGET ME NOT. 
COKGETME HOT. 

SirKanNWdby A Mr. OnniiBa Tori* 

[■riacc MbIIcoiiI. ...Mt. Harry Eivitrlt 

Bumic Mr.J.W Pir"! 

SwiiUnlt MIh RukC^Mu 

Mfi. yoley — Halt PodiiI 

Ali<F Vctac]- Uiw ll«>ik GuloD 



CASINO. Brviniw.y uiJ jqihSi. 

EieninBST S Miiine«S>tiitiIiv >i g. 

MAGSinCEXT PRODUCTION OK 
THE SPARKLING COMIC OPE8A. 

MADELON 

As performed tnir ta> nittliti in Pirii. 

Grcal ciMi. Cham* of 5^ Aujiiliahca, so. 

Onbealn ■). Pull nililarr band and balleU 

Aifmiuinn joe. ^aat* 4prur«d in ai3^Aae<> 

Ev«ry ^xjndey c<«ii,ng g-raiKJ po^uW conccrl. 



ACADEMY OT MUSIC 

'*■ OiJnoic a Tempkiai. Piopiit tor> isd M«nac«n . 

•(C, (OC,. jw..li. 

THE 

ARAEIIAN NIGHTS. 

AKAUIAN NIGHTS. 

ThvBRal ipniiclepruidtmd lut nisbl lo the 

clcliiililnr 

j,»» PtOFLE- 

i.to. PKOFI.E. 

KVgRY EVENI.NC Wei.»iidSM HallnM. 

Tl>e fr(ilat.ioa iniii«l 10 aiuuij WED.SESDAV 

.Ma tint*. 



. Manager. 



YCEUM THEATRE. 

-• DASIEL FROHMAH 

C^i. ^th As'er,iie arul tjd SE. 

THE WIFE, 

A New VUy by I>. RatAKo anil H. C. Da Uilli 

pNC«clcd by Edljihi'i Bunclar. 

GToningt, (:i5, Salurday Malineet > 



DALY'S TM&ATRE. Bxndiray and telh St. 
Lindet ilie maiiaueinoni of Mt. AUGUSTIK 
DAl-V. 
Oirhocti. Si.fn. Oittn Ciictr, ti. Second Rilcony. tnc. 
KV1KV CVrNlNr. 11 1^1,. MAT]Nt:K$ begin >i <. 
EVtUV ^lliHI" ai suj. produclipii of an eniirehf 
M- ,^r>mr.iy. -Hulrud nt Uve," hv AUGUSTlS 
DA l.V llVoni ih« Cttman ai Schoenthau and Kadel- 

MA ITS'EES WEDNESDAYS and SATURDAYS. 

MADISON-SQUARF. THEATRE. 
Mr. A.M.TAUdtK .■ .-.Sole Muiager. 

Bepni at lijo. Saiunliy Riiiinee ai t, 

THK MART\-R. 
"THE MARTYR'- baa Killed down IM MOlher 
eucccH. — Herald. 

and 
Siephani* Mlu Roae Caihlaa 



BUHNELVS 

OLD 
LONDON 
MUSEUM. 



7il-t> BnMidira)'. 

Sacnd Halrr Pwnlly 
I>og[Circu» WjnJen, 
t~K« Grt*l«aT Shu v. 



Ailniiuiiin, ISC 

Chlldien, i<x, 

Cflnlinunui 

Enlerlftianicnt. 

Maantill 11 P.M 



PDEN MUSKF- sjd St., beiwean st)i and »lh Ave. 

■'-' Opeii (tarn 11 In ii. SuadaT. a to ii. 

LIFR.LIKE GROUPS AND TABL.KAUX 

IN WAX. 

CHitHai* ot Hiiimniv Etc, 

C'>ui.-*rtfc daily Irora 3 (o j »«<! liloil, by 

MUNZI LAJti^ AND Hfs OPCHF.STRA. 

Adniation ga&cnr*. mcludinr the timlj aufiaj 

ART GALLERV. 



SCIENCE. 

AN ILLUSTRATED WEEKLY JOURNAL. T 
SCIENCE COMPANY. OWNERS AMt> 
PUBLISHERS. 



di 



OencaH ahu Uiaai^TAa^ — D. C C».biai>. 
DalUmore. rnmltmr: Sitcnit NEwcnHS. ol WaahB 

^'ftW/Vai,^..;. OA*niKiMG. HtaaABO.of Waslia 

At.ax. Okahui B(u.. a( WathificlKn ; O. C. MaiikT* 
oi New HiVHi : J. W. Pnwtu. nflVashinKOn : W P, 
Tnawnitipa*, cf St* Yotit; 3. H. &^l-i>dbk, at Caa> 
biidte. 

S<.:iENCC ipiwan enrr Friday. V«Iiumm b«^ n 
fulr aiid January, ConusunicMMnt arBI be »lIwwuJ 
(rum MT quartet. Rejnled oaawetlpu wtll bemnnaa 
10 the auihon only oheii (he re^vklte u»mhi( tt 

pniii|f iccnDiitaliin the nianiuirTI(4. 

AddrcM all carTcapoDdCBee to n ^i-i v-k-rv ' 
«T Lftfayetu Pl«u, New T«ik. 



StiMCwmofu.— UfiLicd Stam an) Canada, •j.so a r*«r 
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MAP-MAKING. 



All publishers or others d 
siring to have maps made, 
either from relief plates or by, 
lithograph, should write to u 
for estimates before placin 
their orders elsewhere. Any 
work entrusted to us will be 
carefully made under the super- 
vision of our geographical edit- 
or, Dr. Franz Boas. 

N. D. C. HODGES, 

Publisher of Science, 
47 Lafayette Place, 

New York.' 
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The Americas Societv for PBvciiiCAi. RE>iEARCH cirideni- 
fy finds difficulty In securing haunted houses to he submitted lo 
their «earchinj{ Investigations- Protes&or Roycc who is the chair- 
man of the commiimon apparitions and haunted houses, jocutarty 
rcferred lo ihiK diHiculty in his report at the recent meeting of the 
society in Boston, As Professor Royce snid, the name, suggesting 
as it does that the time of the corninitiee i% mainly spent In visiting 
haunted houses and ghost-tiddcn gravcyattls. doe> not <lc»cribe 
its Actual office. The committee has often expressed iu willing- 
ness to visit haunted houses, or 10 p.139 the night in any promiaing 
place, for the iakc of scdng, eNplaining. or ol converting from the 
error of its ways, any genuine ghost in the city or in the neighbor- 
hood of Boston. Tiie committee has heartl of several hous« that 
once were believed to be haunted, but !n no case has the present 
condition of these houses warranted any interference on the com- 
miltcc's part. The phenomena have in all cases so far reported 
ceased for some Ume. usually for many years. A more hopeful 
licld is in the direction of tracing some coincidence between u 
dream or preseniimeni and lis supposed verification by events 
afterwards, but even in this direction the results arc so scattering 
OS hardly lo justify the belief in any special significance in the few 
coincidences which liave been traced. 



AMERICAN PUBLIC HEALTH ASSOCfATION.' 

One of the most original papers presented at the recent meeting 
of the American Public Health Association was hy Dr. E. M. Hum. 
secretary of the New Jersey State Board of Health, on the origin 
of some diseases, ft was as follows : — 

IPxiKi *v Da. E. M. HvMT-l 

The class of diseases variously known as contagious, transmis- 
sible, or communicable has ever attracted the mwtt earnest con- 
sideration of medical men and of all sanitarians. By the quiclcness 
and often obscurity of their invasion, by the malignant type they 
loo often exhibit, and hy the large areas over which they extend, 
they not only malce Urge demands upon the skill of The profession, 
but arrest the attention of all m.inkind. 

The study of epidemiology has enlarged their numbers, and now 
shows us that many diseases once reganlcci as constitutional or 
septic are in reality speeiBc and pathogenic or mostly p.-ira£itic. 

The prevention and limitation of this class of maladies must ever, 
therefore, largely occupy the attention of all of those who study the 
causes, the courses, and the results of dise.-is«^ 

The »tudy of their etiology is always a fundamental inquiry. 
While to a degree it is possible to treat a disease sblfuity without 
knowing its causes, it is always more satisfactory and generally 
more skilful to know something of the causes. 

But what do we mean by etiology ur causes ? Surely not always, 
not generally, the beginning or efbcienl or final cause. Professor 
Scmmola ol Naples, at the recent meeting of (he Medical Congress 
at Washington, may have slanted some hy these words: ■'Medi- 
cine, like all other sciences, never demands why, well knowing that 
the first causes of Ihings arc inaccessible, and that to every sden- 
tbt it should sufticc to know in wliicli physical and chemical con- 
ditions this or that j>henumenon manifests itself, so thai he can 
modify and govern it at hrs will," Thb Is true. The bett that we 
can generally hope is to lind the conditions, physical, chemical, or 
biological, in which phenomena maniiest themselves. The word 

■ Continuad tiam Stitnet af t>tc. t> 



* cause ' it often in the same sentence used In two or three difler- 
enl senses. In our etiology we must remember that by ' cause ' 
wc mean mostly the * conditions under which phenomena manifest 
themselves:' also that these conditions (thus called causes) mean 
the modifying infiuences present in the host or person, and the 
modifymg intlucnccs of surroundings, much oftener than they mean 
any thing in the specific entity which we arc so often calling the 
germ, and then calling it the cause. 

While reaching back toward the beginning, ev«o though we sel- 
dom reach the starting-point, wc do cuinc to »cc how It is true of 
ever)- disease, as of every living thing, that it must have had a be- 
ginning. It is not a Rwre platitude to say that there was a day 
when the first case of small-pox occurred. 

Nor does it necessarily belong to the sphere either of creation or 
sponianeOiUS generation. A case of some new disease may put in 
an appearance, as did cholera on the (ianges. or a case of a known 
and existing disease may happen that is nut derived from another 
precisely like it, but occurs because analogous conditions to those 
which gave rise to the hrst case of the kind have again occurred, 
and produced a pronouiKCd devia^on. 

So it is possible that at the same time, as to some one disease, we 
may hare cases ol a communicable disease which have arisen from 
previous cases, and other cases that have resulted from a combi- 
nation of influences or conditions such as gave rise to the first 
case. There arc at least two reasons why the old dictum of vmne 
vivitfi a6 mfo cannot now be applied with the precision or with the 
finality with which it used to be quoted. 

1. There is such a thing as evolution, which, while recogniiiog an 
original type, also re<.-ogniies departures from the normal which 
may hare come to be so represei>lative and paramount as to con- 
stitute newness in all essential particulars. Since we have come to 
recogniie that many diseases are but developments and cultures of 
microphyiic or microbic life, we very appropriately turn to the facts 
of botany, not only for iUusuation. but for verification of our 
thconcs. And what a change has taken place in its facts since the 
da^-B of Linnxus 1 We no longer cling to the divltions of orders, 
genera, and species so closely laid down by him. We recogniee 
two forces, — nature or heredity, and environment. A plant in- 
herits a hkeness which it tends lo retain, but it is often so modified 
by environment as greatly to change, and so sometimes as even to 
lose, its identity. Environment comes 10 predominate over heredity. 
The horticulturist often lakes a plant which he has found to be sub> 
ject to variations, and fixes and perfects it in some one of them by 
cultivation. 

Professor Huxley has recently contributed 10 the Linniiran Society 
a paper on the classification of gentians, in which be claims that 
gcniians are all spccialiicd : that is, become gentians from some 
other form. Pemianency of type \m\% so many exceptions, that 
variations of type, and the power to give fixity to some of these 
variations by means of cultivation or environment, must be accepted 
as a doctrine and a fact. Species and genera have vanations, 
sports, m<Klification8 not dreamed of by thecariier botanists. Some 
ol these departures arc so marked and so predominant as to ob- 
scure the relationship and so far ignore it as to have individuality 
of their own. If, as we know, cultivation or surroundings can 
change a poisonous plant into a mild one. or can wholly modify it. 
it is not remarkable that a microphyiic disease should lose iu ap* 
parent identity, and at length in a new culture-medium, or under 
special conditions, become speciatiied. It is a law abundantly U- 
luittrate<l in the vegetableworld. that environment causes variations, 
and that tome of these vari.itions tend to fixity of type, while others 
do not. All the wonderful (acts of evolution show full well that w« 
may in this way have what in respect of symptoms and treatment 
is a new disease. Vet it is not a de novo origin m an absolute 
sense, or. if practically de now, it b not lU »Mh. It is, that a 
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scries of changes has been evolved hy environment, by conditions 
In persons or in surroundings, until the result of some of these 
ctian^i becomes seLf-ossenive. and prevail* over its heredity so as 
to secure for a longer or shoner period a tixily of its own. This 
fixity may be a new disease. 

IJ. The history of hybrid*, the so-called accidents of their occur- 
rence, and the fertility of hybrids, arc such that we are forved to 
look upon ihetn as new forms of life — as becoming established into 
an autonomy or individuality of their own. 

The honiculturist in some of the wonderful productions of new 
plants in the last score of years has come to be familiar with hy- 
bridisms that wholly obscure ori^n. and that come to ha%'e a fisity 
of their own as much as some new diseases wilh which wc have 10 
deal, or as much as cases of disease which wc cannot trace 10 a 
conUgious source. 

All this has been greatly emphasized by what we have come to 
know as the fcrtllily of hyi)rids. Noi mcr thirty years a^thc^n- 
cral view of holantsts w:is that hybrids were sterile. But so numer- 
ous are the exceptions, and so abundant have been the result* of 
new cultivations, that this view ts fully disprovcn. Says a recent 
botanical authority, " Among plants there are many instances of 
hybrids between species being perfectly fertile, and continuing so 
tor an indefinite period. Expcrimcnis during the last twcnly-fivc 
years have increased the number of such fertile crosses manifold. 
. . . Fenilily of hybrid plants is the rule, and sterility the ex- 
ception. So (ixr as plants arc concerned, there is not the slightest 
ground for considering sterility as a distinctive bar. separating 
speaes. These hybrids come to have a spcciftoiiy of thetr own so 
tliflercnt from the parentage asto be unrecogniiiiblc, and so special- 
ized as to be permanent." As aitothcr expresses it. " The hybrid 
becomes an individual nut responsible to its species." 

Nor in titis confmed to plants with spores. Some of our most 
skilful horticulturists arc now producing varieties of ferns t>y hybrid- 
ism, and every now and then some so-called chance growth or 
sport shows wide departures. 

The bearing of all this on the parasitic fonns of disease t.s not 
(arto seek. If, as now seems so ne<irly proven, so much of disease 
has to do with clcment^ir^- and minute forms of vegetative life, it is 
easy to see how the facts of evolution .-tnd hybridism have a bearing 
upon the appearance and propagation of disease. The light of the 
botanical wor^d and its marvellous revelations as In the actualities 
and possibilities of the origination of new forms distinct from the 
parentage, penetrates the hidden sphere of disease-origin, and 
shows how some discJt^es ceasc', how other* ari*e, how «ame lapse 
back to their heredity, while others arc made permanent or speci.il- 
ued by ihcir cnvitoniiicnt. and how others still arc hybridiie<i into 
specific form*, and acquire a fertility and fixity of their own. This 
range of deviation is su wide as to account for very many of the 
anomalies of disease, and for the organization, cessation, or modi- 
fication of fonn. 

In reply to my inquiry on this particular point, Mr. Mchan, the 
distinguished botanist of Gcrmaniown, Pcnn.. writes me. " All 
hybrids, that we know by actual eiperi mem ar^ hybrids, arc fertile 
as far us I know, and reproduce their originals just the same as if 
they were ' original ' species. I think almost every boi^misl of note 
believes in abundant, fertile hybrids in nature. Coming down 
nearer to your own line of thought, 1 believe it is conceded that all 
lichens are hybrids between fungi and algif. It isienuhletbatnew 
iorms of disease are continually coming into cKiKlence, which can 
only arise from new forms of disease-producing plants {micro- 
scopic fungi) being evolved from older species; but 1 do not know 
whether there is an opinion that these new forms are the remilt of 
hybrirlitation or of that natural law of change which seems to be a 
constituent part of caisicncc — in vegetation, at least." 

In a paper read by Dr. M. W. Taylor before the Epidemio* 
logical Society of London, April 13. 1887, he notes the fact lh:)t 
many of the fungoid varieties were but " conversions ol cicincnury 
Slates of pcnctlllum and oldiiioi. It is also maintained by Zo[)f (the 
botanist) that there may be a pleomorphitm amid pathogenic 
microM:>rg!inisms. and that there arc stages of intcnncdiatc forma 
resulting from the nature of the nutrient media" (see LaMcei, 
May?. "887. pp. 933. 934)- 

The view is. we believe, gaining ground, that harmless micro- 




phytes may l>ccome pathogenic, and that the different forms o( 

micro-organisms present have relation 10 eadi other, and that 
culmre-mfdium in disease, viz., the person and his surroundi 
determines the character of the micro-organbms full as much 
the micro-organisms determine the character of the disease. 

If the views as to the mtcrophyiic origin of moat of the 
municablc iliACiises are correct, the study of the laws of this evi 
tion and hybridism is vital. We believe it is in this dirrctian that 
we are to account for ihe origin of new diseases, or for such vari- 
ations in type as obscure or tlcsiroy identity. If we can, througtk 
this study, arrive at ihe evklencr that in ihts senvc many disease* 
begin, we have a new department o( study, in that we are caltol 
upon to define with accuracy how and why this origin takes place, 
in order that we may thwart or circumvent t))C conditions. 

If it iR the reitult of evolution through a long series of changes, it 
behooves ui^ to study ilic nornul, and lo waich and record all the 
gradations by which the unfriendly result is ailained. so that, ai 
some *tage. \ve m.iy intercefvt the progressive and tlireaientng 
changes lh.il arc occurring, or ascertain what condition of the per- 
son, or what condition of surroundings, constitutes the influence 
which brings about the change, or provides Ihe feruluing nieilium 
for the disease, and causes it to break forth. II it t« the result of a 
hybridism which occurs spontaiteously or rapidly, wc need to study 
precisely what forms of vegetative life thus incline to coalesce, un- 
der what condition the union occurs, and how their conjunctioa. 
devdopmcnt, and fertility arc to be interrupted. 

If special conditions of some pans, — as the throat, tor Instance. 
— or certain conditions of ih* secreiiona. furnish a special soil or 
culturc-fJuitJ t<^r the propagatiun of k)w forma of vegetative life. 
this is to be studied with exactness. 

In each of these lines the same method of lechnicaJ study and 
close record and aiia.Iy5is of facts by coiii|)cteiil observers wbichH 
has prevailed in the study of minute |)bnt-life by Iwtanists. anJS 
which has obtained in many other scirnces, will, in this compara- 
tively new field of biological and botanical research, accomplish 
equally valuable rcAulis. In it tve arc attempting to find out how 
much and under what circumstances micro-ovganisms Im 
human life. 

The practical value of such an Inquiry Is apparent, for soom 
than is the case with rnusi of the studits of nature, Ihe results wUl 
bo applicable in the prevention aitd treatment of disease. It wfll 
be a great gain if we can cuitk 10 know, that either under the laws 
of evoEution, or as the result u( admixture or liyhriihsm, sytnploins 
and pathological effects btcomt specialiied so as to corutitutc a 
new dbeasc which maintains lis type. 

As examples of how proximity of different diseases may tnodl^r 
symptoms, we have many stiggestive (acts In thtr hi*toryof diseue. 
YcIlow-fcvcr is believed by many to be a mongrel, born an the high 
seas by admixture of Ihe Jungle-fcvcr of Africa with the typhus ol 
Ihe pent-up hold of the lilthy vfrtscl. It i.t not certain that typhoid- 
(cvcr was not once nearer to typhus, until it came to be called ab- 
dominal typhus, and then to have modifications because surround- 
ings and theacquired power of self -propagation g.ive it an autononqr 
of its own. 

It is not even nowcertainthatihcreaie not gradesof cesspool and 
other adynamic fevers that will some day declare another well- 
marked departure from wliat we now call typhoid, and conrtc lo- 
have an individuality of their own. It is nol certain, that, when 
Sydenham treated scarict-tevcr xnA measles as one disease, ihrir 
lines of difference were as well marked as now. 

Diphtheria so often seems to have a loc^iliied origin, and eom-^J 
mon forms of sore throat are so often seen to pass aivay from tbel^^| 
general into a special type, that it will not be strange if we caa™ 
come to the law of departure (see views expressed in xhc Sanitary 
Htcord of Aug. I J. iSSy, p. 88, and the contribution of Dr. \Vor> 
din, in the Comtfrticul Slatt Health Report for 1S87. that diph- 
theria results from the special virulence of a micrococcus which is 
not specific, put present in forms of foul or septic sore throat). 

While typho-malarinl fever has no pathognomonic lesion 10 dis- 
tinguish it from the ordinary lyphuiil, yet wc do know it has sym^ 
toms 10 distinguish it. The adv.ancn of biological investigatloa 
have put us in regions of t^ew possibilities, that do not inveh'e 
spontaneous generation, but yet ik>- render probable what is cquiva- 
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Stately. The tnidc-winds, he says, produce not only dty places 
on the land, but .ilso compAnlivdy dry placo on the >u. ami 
therefore ttie areas of maximum dcnsity^ or salititiy of the Hjrface- 
water are .illuated in the trade-winds re^on. In passing over the 
xurfaee of ihc occad. the winds impart motion to the water iirtmi^ 
dtalely under their influence. The effect of this i% lo produce a 
genetal motion of Ihc den&er intertropical water towanls ihc equA- 



wesl cooat o( Nonh Africa the line of J** C (7S* F.) exten<]s (ar 
southward. .Similar plicnomcna occur on the west cout al Ameri- 
ca. Formerly (he reason for the low temperature o( these waters 
was looked for m poUr currents, but recent obiervationc show that 
it is caused by cold water of deeper layers rising to the surface. , 
So far as vrc are aware. E. Witic was the first to express this opin- 
ion, in a paper published in 1878 ; but recently a considerabli 
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lor and towards the nest. At the same lime the surface-water is 
crapoiated, and thus becomes more concentrated than the deeper 
and colder layers. In consctjuerce of itsgrealer salinity, the warm 
surf a t:e< water sinks to a cen:iin depth, and thus conveys its higher 
temperature to the deeper layers. Thus the western parts of the 
ocean arc supplied with water of high tcmpcratuTC. which is col- 
lected In the Aitanlic Ocean in the immense hay formed by the 
coasts of North and South America. 

Another remarkable fact is shown in our map. It is the preva- 
lence of cold water along many coasts. In South Africa we see 
the line of 16" C. (61*^ F.) extending far northward, and on the 



amount of material has been contributed by numerous tnv< 
tors. Among these, 1 mention Buchanan's researches Inthcrqptm 
of the counter equatorial current on board the ' Buccaneer.' Cap- 
tain Hoffmann'sohservationsofl Cape Ctiardafui, and Ur. O. SlapfTs 
off Angra I'cquci^a in South Africi. AH ihc^ obscnrations tend 
lo show, that wherever the prcvailirB windsRrc blowing off the shofe. 
and ihe water is thus removed without a possibility of being replaced 
by superficial currents, cold wnler rises to the surface. Bui it ba* 
been pointed out in an essiiy published in the AnntiUn der HfAr^ 
graphit, that, wherever a current is deflected from a coast. ooU 
water must rise to the surface. This fact accounts for tbc low 
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tenip«mtureoR the we$l coasts of C^lifomU and South Americii. A 
numbn- of protilu showinfr the letnperaiures of the Pacitic Ocean 
cS the coast of Califomiii. which were published by Dr. C. M. 
Richier in the BuUttin of the Cati/orm'a Acadtmy of Scifncn. show 
very plainly the rising ol <old water near the shore : and alihough 
the author tries to prove, by means of these charts and prolilei. the 
existence of a coltl currenc, they seem to be far more in favor of the 
theory advanced above. 

It will be seen thnt in the cquatoHal parts of the Atlantic Occam 
(wo regions of remarkably cold water occur. One of these \% on 
the coast of Guinea ; the other, east of St. Paul. Knimmel l>e- 
licvcs that they are also due to a submarine source, the cold water 
of the depth talcing the place of the wann dense water which is 
driven westward by the wind. He points out that ii is situated 
between the equatorial current and ihc counter equatorial current, 
and that thus the cold water supplies a deficiency caused b)' two 
currents Rowing in opposite direclioiiR. Ttwrefore thisarea of cold 
water does not exist in February, when both currents are less 
strong. The Guinea current he considers entirely caused by the 
southern e<)uaiorial current, and as supplying the Gulf of Guinea 
with water instead of that which is dniwn from it by the southern 
equatorial current. We Qui:hi to point out here the fact shown by 
Buch.in.-in. ili.-it all cntinter equatorial currents are very superficial. 
that iheir velocity is the greater the le^s the density of this 
water, and that the isothermal gradienla arc very great below these 
currents, as the light w.-iter of the surface prevents the heat from 
penetrating into the ocean. 

The problems of the equatorial circulation of the oceans is ex- 
tremely complicated, and the observations mentioned above show 
that the vertical as well at the horiiontal circulation of the waters 
must be studied. The dynamics of the counter equatorial current 
arc particularly ohicure, and a careful investigation of its density, 
temperature, and strength Is very desirable. 



MENTAL SCIENCE. 
The Mechanism of Attention.' 

VOLCMTARV altentiun is an artificial act : it grafts itself upon 
•poniancous ailmtion. and takes its nourishnienl from this. In 
spontaneous atleniion the object acts by its intrinMC power; in 
voluntary attention the subject brings an alien power to bear upon 
the process. Spontaneous attention represent!! the maximum of 
attraction between subject and object ; volunWry attention, the 
maximum of resistance. It is the \-oiunUry foim of Attention that 
is here to be considcrcil. 
^ In the ftni pJace, how is so anIAdal a process as voluntary at- 

Ition brought about ? The method, says M, Ribot. is to make 
'•ttraciivc anlficiidly what is not so naturally ; to arouse an artificial 
interest in thin^i naturally uninteresting. The process liy which this 
is done is inAnitrly vahrd. but consists always of arousing an in- 
terest by playing upon some emationni slate. 

The infant, .icoording to Pteycr. at first is under the sway of 
spontaneous attention atone; it looks only at bright objects, at 
austcnance-givjng objects. At about the end of the third month 
it explores the field of vision, and glances at less ami less (seltishiyi 
interesting objects ; and it is the same with the other senses, The 
path is from the most intense, most impressive sensations to the 
finer, more dctlcatc ones. The child naturally 'dits from one sen- 
sation to .inother : to fixate and hold one sensation it an art that 
must be Icimied. A ciiild, for example, refuses lo learn to r«»d. 
but is vastly interested in the pictures in the book. Thcf.ither *;iys 
that readimg will show the meaning of the pictures. This acts as 
an artificial inducement, and the child goes to work, substituting 
an ariinrial ;ittcniion lo .irbilniiy Mgns for the natural attractiveness 
of pictures. M. Ribot distinguishes three periods m this substitu- 
tion process. In the first we can appeal to bodily feelings alone. 
The cliild can be taught voluntary- aticniion only by playing upon 
its fear, its egoistic tendencies, by rewards, sympathetic emotions, 
natural curiosity. In (he second period the cmotion.al nature is still 
the most powerful motive, but the kind of emotion is higher. One 
can here appeal to ambition, lo emulation, to duty. In the final 
perioil the attention is maintained by habit. The student at his 
■ A T^nmiot an uikk (17 f^l. Tb. KIbat (v, Si'imet, Nn. vja!. 



desk, the workman ai his shop, often wish they were etseiwhere; 
but the habit as formed by past appeals to pride, ambiikm, etc., 
chains them to their tasks. Art has doiie its work, and attention 
has become seconti nature. Granted a certain environment, and 
the work goes nn almost of itself. Many persons never reach this 
third organiicd stage of voluntary attention : there is a vast body 
of unsteady. Bohemian, vagabonil types of character in whom volun> 
tary attention is sporadic only, and not habitual. 

The training of animals proceeds by the same steps. An ape is 
taught to do things meaningless to it by connecting such acts with 
rewards and punishments^ The factor of attention in the process is 
well shown, in that such animals are selected for training .as most 
readily attend amid distractions. 

The genesis of volunUry attention is to be foui>d in Its utility. 
When the conditions of life become at all hard, and especially if 
they become so by more or less sudden changes, the power of 
adaption to them is dependent upon voluntary attention to details : 
upon consideration of something besides the immediately attractive 
and useful. The savage is laiy. a inspired only by chase, by war. 
by play: his interest is in the unknown, the unforeseen, the chance. 
He is not capable of continuous labor. In half-civilizrd com- 
munities work b repugnant. Voluntary- .mention i»a factor of CJvi- 
lixation. and is maintained with effort. The most constant char* 
acteristic of criminals is lack of power lo pursue a steady calling ; 
and the Italian anlhropolt^ists regard this asa reversion to primitive 
habits. Voluntary attention thus came in, and is maintained as a 
socio! o)^ca] power. 

While we all have quite a definite notion of the feeling of effort 
in fixing the attention, the nature of ihe process escapes our obsei^ 
valion. We feel that the struggle is to focus the thought upon one 
topic to the exclusion of others, all knocking for admittance into 
consciousness. Thcquestion isnoi, "How docs a concept come to 
be attended to? ' but ' How is it tnainiained in the focus of atten- 
tion? How do we inhibit other concepts?' The answer is very 
incomplete. The physiology of inhibition is in its infancy. The 
fact itself shnply suites that the excitation of a nerve may not only 
produce motion, but may cause a motion locease. Stimulating the 
pneumogastrk nerve arrests Ihc heart-beat. The highest form of 
this power of inhibition is attention : thb Ferrier locatcsin the frontal 
lobes ot the brain. The intelligence would thus be proportionate to 
the derdnpinent of these lobes ; stimulation of them would never pro* 
duce movements : and their disease would cause no paralysis, but a 
lowering of the mental life. All this is found to be true. Inhibition 
Ls likewise late in appearing, coming long after impulsive will in 
child -development. We know only the Initial and final steps of the 
process, the will not to do .an action, the fact that it is not rione; 
but wc have good reason to believe that the muscles play an active 
rJ/e in the process. 

Atleniion may be fixed upon three kinds of mental ob)ect$. — 
perceptions, images, ideas. In perception Ihe doiniiumce of the 
motor element is evident. In seeing, touching, etc.. there is alwaya 
amotion: and the law that Ihc more mobile Ihe pari the more 
sensitive it is. is quite a general one. To fix.tic an object steadily 
without moving the eye soon reduces the field of vision to a blank ; 
a weight conslaniiy pressing u|M)n the skin is soon not fell. Con- 
sciousness is always of change, and change is based upon move- 
ment. Atleniion is Ihc repression of foreign, iridcvaitt movancnta 
and Ihe concentration upon pertinent ones. Distraction is a dif* 
fusion of movements. Next with regard in images. Here the 
attention is turned inwards, and becomes reflection : but the motor 
elrment has not been lost. The motor element of the perception Is 
only weakened (not lost) in Its recollection. The two processes 
arc the same in kind, and differ only in degree. As Ihc vividness 
of the recollcciion Increases, It approaches the perception In the 
prominencenf the motor element. The inten.se thought of falling 
down an abyss has ted some persons to throw themselves down, 
Mind-rcailing is really muscle- reading. When wc pass to ideas 
(and especially abstract ideas), the problem is more difficult. M. 
Ribot confines his attention lo three types of ideas. The first are 
such as are formeil by the fusion of tike inuges without the aid of a 
word. Their type is the idea of a class, a species. This is withm 
the grasp of animals, children, and deaf-mutes. It is a generic 
image. like a composite portrait. Here the question as to the motor 
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element is unnecemry, befaute there is no voluntary refleclion in- 
volrcd in Attaining this idcA. The second class includes the fuMon 
of imjigrs in difTcrent objects, slill without the Aid uf words, and is 
represented in (he common ab&iraction. This is a much higher 
proccsa. and mxny peoples have stood still at the cAilyst^^^ ol it. 
The FuegUns have no abstract Icrms ; ihe Indians have words (or 
'redoalc' for 'while oak,' but not for 'oak ' in general ; the Tas- 
tnanians have words (or diHercni kinds vi trees, hut not for ' tree.' 
In alt these pixiccssM there is a motor clement in the word, and 
perhaps in the im ^gc loo, Finally, as the image becomes more ^intt 
more absiraa, ihc w»rd become* more ami mote fundamental. 
That the word conl.-tin^ a prominent motoreicment (varyini;. how- 
ever, in its strength in different persons) is ^ner:iily accepted. anJ 
is shown by the fact (hat this demcnl in language can be lost while 
(he res( remains unlo»t. 

We are thus led to Ihe conclusion thai thought without motion is 
impouible ; and, ihou^h we cannot have the opportunity of de- 
monsiraiing this absolutely, we can make it extremely probable. 
Severe activity is incompatible wilh intense thought. To direct 
one's attention is work, and the less natural interest in the topic 
the more fatiguing Ihe strain. It i» not a purely mental process. 
but Is connected with nerve^acttviiy and »uch movements. Mono- 
ideism ts work, dc«truciion is rest. 

Fmally the hints as to the action of attention to be derii'eil from 
experimental study should be noied. In re-actin];; to a stimulus, the 
time is fthonened when the attention iii fixed, and is lengthened 
when the attcnlion is wandering. So, too. the more cultured 
classes can rc-aci more tiuiclcU than (he IgnoraiK. I)ecau»e their 
power of volun(aiy attention is drilled. If (he phy-sical Mate pre- 
vents sharp attention, the lime is lengthened. A headache length- 
ened a re.acliun-time from .133 to.j?! of a second, and severe 
fatigue to .183 of a second. In various stages of paralysis (he time 
lengthened (o ,166. .381, and ./JS <>' » second ; while in hypnotism, 
when there in an extr.iordinary conccntialion on one perception, the 
lime was shonened from .338 to .193 of a second. Again : the 
most inlluential factor In the re-action-lime is the cxpecledness of 
the impression. II the sensation is preceded by a signal announ- 
cing its approach, the lime is much shortened. According as ihe 
nature, iniensiiy, and time of the stimulus is known, the time is 
more and more shonened. The unexpected delays there-action. 
Again: Wundi has shown that when two impressions — say. the 
ring of a bell and the movement ol .tn indicator — arc simullane- 
ous, the one (hat is attended to gets first perceived. The adjusi- 
inrni accommodatioti of the attention in all these cases is again a 
motor act. 



SCARLET-FEVER REPORT.— I. 

The success which has follownl from the collective invesiigiiiion 
into the subject of dislillery-mitk .ind its effects on the lower 
animal.t and man when used as food, which was made by 5c;V//« 
in June, has induced this journal to undertake other inquiries into 
similar matters which affect the public health. Correspondence 
has been oprned wilh a number of prominent s-iniiarians of the 
United Slates, and as a result scarlet -(ever has been selected as ihe 
next subject for inquiry. The following leKer has been prepared, 
and forwarded to leading sanitannns and physicians, and others: — 

The prc\>alence of scarict-fever in all parts of the civiliied world, 
and ihc great inurlality therefrom, amounting in England alone 
during live years to 88,373 deaths, have induced Scutum to inuiiute 
an inquiry into the reasons for sucha condition of things, — whether 
it is a fact that this disease is not amenable to control by santia- 
lion ; or whether sanitaiians have not suggested any practical 
inelhod by which it may be controlled ; or whether p.trents. ie.ich- 
ers. health autliocities, and ulheis neglect tu curry out the rccom- 
mcndaiioni which sanitary- science has made. Wilh the object of 
helping to determine these questions, wll you kindly answer ihe fol- 
lowing tnctuiriisi : 

1. Do )ou believe that scarlet-fever ever arises, at the present 
time, tie HtKV, as distinct from a pre-existing case ? If so. on what 
grounds do jou base tliat belief ? 

2. Is (here any dnubt tn your mind that scarlet*fever is a com- 






municable disease, and, if 10, what reasons have you lor Uiol 

doubt } 

3. If you believeit lobe communicable, can you give any instonocs 
which have come under your own ptrsonai observation, lentling to 
prove its com municabi lily ? If so, please give them in detaiL 

4> Have you any infutmation touching the communication of 
bovine scarlet-fever to man. either by coniagion or the millc of 1 
affected animal ? 

5. When does a patient who has hail 9carkl<fever cease id comJ 
municate it 10 others.' 

6. Can you gifc any instances which have come under your own 
personal observation in which clothing, toys, book^, or other ar- 
ticles have communicated the disease ? If so. please give ibem in 
detail. 

7. Hnw long have you p^ioaally known such articles to rctai^| 
the infection ? ^1 

8. Should boards of health require rcpoits of coses <*i »c:arlet- 
(ever to be made to them. and. tf so, by whom and why ? 

9. What is the duty of ba«fds of health if such rejions are re- 
ceived } ^_ 

ta \& there any plan which, if put into execution, would, it) yoi^H 
judgment, prevent the spread of scarlcl • fever .* ^^ 

II. If so, can you give instances in which ii has practically done 
so? 

13. Do you believe that any thing can be done, by the ttse 
remedies or otherwise, (o prevent well persons from contract 
scarlci-fcvcr when they arc exposed to it .' 

13. Can you give any tviiiencf not under your own personal 
servalion, but KUlIicLenily authenticated hy competeni authuhit 
printed or othcL-wiac, touching any of the questions propounded in 
this circular? 
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To these InquiriL's a large number of answers have been rcceiv< 
which we now propose (o lay before our readers : — 

[WiLLUH K. NairmM, M.D., Piicckid, N.J.Suiedilrr coamiaiunncr.] 

Below please find answers to your circular relating to scarlet- 
fci'cr : 

I. I have often seen isolated cases of this discise beginning at a 
time when no olher case existed in the ciiy. Many times 1 have 
seen a single case begin witliout any probability of an exposure to 
another cose, but I do not think ihai wc arc justified in accepting the 
theot)- that the disease may arise dt tun'o because of our inability 
to find the original case. But there is much to lead us to study 
this side of the []ucs<ion, for filth may be a ])ossible cause. 

3. It is no doubt communicable. 

3. It is communicable, and scares of instanees m'^i be men- 
tioned CO substantiate this statement. Cases where children have 
been exposed at school for a few minutes to one stck witli ttie dis- 
ease have come under my notice, and. where they have not had the 
disease before, they have taken the disease tn due time. It is a 
common occurrence for children eaposcd to the sick (o contract 
this disease. 

4. No personal information. The London iMiuti during the 
past two years has contained many ariicic!i on this subject. 

5. As long .IS there is any roughness of the skin, 

6. Have known of many insunccs whciv woollen clothing has 
been the means of carrying the disease. 

7. Three weeks. 

8. Yes, if the proper officers are prepared and auihorixcd to 
force strict separation and quarantine. If reports arc retjuired. and 
on receipt hy the authorities are filed, or only tabulated, attd ito 
repressive me.isures employed, no good is done; and the reports 
should not be required, (or they only go to swell the statistics with- 
out benefii. The attending physician is the proper person 10 notify 
(he authorities, and for tJtis work he should be compensated. Re- 
ports from the housclioldcr or the f.miily are not reliable, and are 
not prompdy made. As was said, these reports are for the pur- 
pose of enabling the health authorilies to restrict the Spread of the 
disease, and, if notification is required, restrictive measures should 
be followed up. 

9. The reports should first be recorded, and ihe location of the 
case marked on a map of tlie city kept for thai purpose, the latter 
entry being a record ol location 10 enable us to ascertain if locality 
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has any thinji to do with Ihe disease. Next the profwr oRicer 
should be sent 10 the house to insiruci thv Um'Ay in mcihoclx of 
disinfection, and lo note Ihe condition of the hous«. He should 
leare with the fanuly a circular, issued by the board o( health, giv- 
ing .in account n( the dise.-i&e. its methods of spreatKng. and it* 
dangers, also l>fi«f directions Tor dUinfeciion. On the recovery ol 
Cue patttnt. or in cast of death, (he prcmiocs should be disinlccted 
by an ollicer ol ihe board. People from infeCMd houK-S must l« 
excluded (rom school, churcli. [.ictorie*, etc.. arid a sirict qtiaran- 
tine maintained until the premises sh.iil hi»vc been disinfected. Id 
case of dcalh, ih* body should be interred as sprolily 3» po&sibic 
and no public funeral allowed. No person should be allowetl 10 
enter the house cxccpl the rrguhr aitendanis. 

10. ir Ihe above plan is rigidly carried out. it is ponilile lo chedc 
the spread of the disease; but at present il i« not ptwuible lo 
siriclly qunranlinc or isolate cases of this disease, because many 
think it a mild one and of little conKquence. Again, many cascis 
are so mild that ih« uck person is not confined to the bed or even 
the house. aji<l hence mingle with the well, and tlicse mild cases 
aae oflm not rccogniicd. 

11. I know of no insi;ince where the spread of searlci-fever has 
been certainty and completely stopped by restrictive measures: but 
could we enforce rulcH as rigidly as t.s done in epidemics of hinalU 
pox or cholera, where Ihe ]>ub!ic is pirjiated for liarfch methods, it 
u probable that the disease miKt^i bc:itampcd out (or a time. 

12. I know of none. 

(Samwsi. W. Adbott, 11. D-, B«iDn, Maw., (ttniarv Sill* Board at H«lili «t 

UuiSfhUMItl.] 

In answer to your circular relative to scarlet-fever, I have the 
honor to reply as follows; my reply being based upon an active 
country- practice of twenty years, and also upon five years' experi- 
ence as the heallh-oflicer. and secretary of this board, dunng which 
time I hare had opportunity 10 observe a considerable number of 
epidemics of scirlet-fever of varying extent and severity. 

I and 3. No. 

3. An instance under my observation is the following : A health- 
officer visited a public instil uiion for Ihe purpose of giving advice ac 
10 prei'iotive measures. While there he saw several children ill 
with scatlcl-fctcr, in various stages of the disease, and examined 
them at the bedside. He ihen returned to his home, a hundred 
miles distant. On his way home, and before reluming to hi* 
family, he took the prccaulion to take a thorough bath, and. on 
reaching home, sent his clothing to a cleansing establishment. 
About eight days afterward, three of his children were taken ill 
w)|}) KiLrlct -fever, one of whom died on the liftti day afterward. 
There were no other cases of sea rlcl-fe^'cr in the town at that time. 

4. A limited outbreak occurred last spring in the tow oof Welles- 
Icy. Four children were taken ill in two jatnilics who look milk 
from one man who had two cows. There were no other cases in 
the town at that lime. One of these cows had an eruption on the 
udder, which, on examinalion by a competent veterinary surgeon. 
did nut appear to have the characteristics described by nxent Eng- 
lish reports. 1 do not regard ihis as a conclusive case. 

5. Not until after desi^uaiiiaiion has been completed, and all^enns 
of the disease ongin^iling from the patient have been destroyed. 

6. I have no doubt thai such is the case, but have no positive 
evidence on this point. 

S. Yes, by the attending physician, who is the only competent 
authority to jmlge ol the chariicier of the disease. The law of this 
Stale makes it incumbent on both physician and householder to re- 
port, but reports from the latter arc rare. 

9. To isolate the sick, and see that proper measures are taken 
for the continuance of luch isni.ition, and of disinfection upon re- 
covery ; and in case of dcadi the funeral should be private. 

la Nolhing short of complete isolation of the sick, and absolute 
destruciion of .ill germs of the disease. 

1 1. The following slatistics arc suggestive. By circulars, reports 
'«( boards of health, public lectures, and by every possible means. 
Ihe contagiousness of scarlet-fever h.is been taught, and the com- 
iDUnity has been led lo see the dangerous character of ihc disease, 
and its dcstruciivcncss as compared with other diseases, until pub- 
lic opinion will tolerate much more decisive measures titan were 
|K»sU>le twenty years since. The following tabic (from the 



-Massachusetts Kegistralion Report for 1886'} shows that the dis- 
ease has ool been so destructive in the past fifteen jears iiS7J-S6) 
as it was in the previous tifieen years (1857-71) in ihis State: — 
Hortality IroiB Scarlet- Fever, 1857-80. 
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Undoubiedlyseveral extensive epidtimica might upset these siatJ 
I think, hovtever. that the length of time included (jo years), iai 
the siie of the popuUiion(i.]]i.o67 In iS6ot and 1,942.141 in iSSj),^ 
may tie taken as conclusive that something has moditied the prog- 
ress of the disease, the death-rate in Ihe last lifleen >ear4 being , 
less than one-half as large as that of the fifteen years previous 
(1857-71). If the period of ten years 1857-66 be compared with 
the last ten years (1877-86). the result is still mote striking, tlie 
death-rate n( the latter period from scar let- feter being less thaa 
one-third as great as that of the former perioil. 

1 1. By remedies. No. 

1 3. I beg leave to mention one or two popular errors in this con- 
nection. There is a singular notion ihat physicians' families are 
comparatively exempt from infectious diseases. On the contrary, I 
can call to mind at least a dozen families of countrj- physicians 
in active practice, within live miles of my present home, which have 
been invaded by ihb destructive discisc. Another error is the 
notion ihat a dead body is more dangerous th.in a living one. 
There is no evidence, so far as [ can learn, in support of such a 
aolion. One living, breathing body, sick with infectious disease, 
must necessarily produce more infectious material (ban a dead one. 

[R. B.S. HAKCit, M.D.. Panacola. Fla.] 

In relation 10 the questions concerning scarlet-fever stated In 
your circular. I proceed at once to answer them in order : — 

I. I have se«n scarlet-fever on two oe<As*on%, in an isolated 
house. —no other cases in the ciiy nor in the neighboring places, 
— the source of which could not be traced to any focus of infcciioo 
outside the walls of the dwellings in which the cases existed. I 
have aUo seen measles, a congener of scarlet -fc\-cr. undoubtedly a 
contagious disease, spring up spontaiteously. and spread from a 
single isolated place at) over the city, thus apparently arising dd 
novo. Upon careful and anxious inquiry in regard to the above-mctt- 
tioncd instances of spontaneous development oj 9car1ct*fevcr and 
measles in tsol.ited places, 1 was informed thatnoneof thcpartiea in 
those houses had had any correspondence, by leilcr or otherwise, or 
purchased or received any fabrics, or indeed anJcles of any kind, from 
persons at a distance anywhere. All infectious and contagious dia> 
cases arc associated, as a rule, with cutaneous eruptions or glandular 
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affections, and capable o( propagation by inoculation. Whooping- 
cough may be an etceplion so far as enipiions and glandular aScc- 
tions arc concerned. 

3. 1 have not Ihe least douM of the communicabiliiy of «cartei- 
fever. 1 know that il cin he propiigated hyfomites. Di&cases that 
can be communicaied and tf^nsniitled \^ fomiles are absolutely 
contagious: this is self-evident, and cannot be disputed with any 
show of reason, 

3. I know a remarkable instance of ihe coinTntinicabllity of 
scaTlct-fcver by things. It occurred in my own family, living more 
than two thousand yards from any infected place. The subjects of 
it got the di^rane from the clothes of a person who had visited a 
house in which there were two or more cases. 

4. I have no in formal ion loachiii^ bovine virus. 

5. 1 have known chiithen who had had sea rlcl -fever. .1 week after 
the process o( dcsquamntion had been completed, and nfier anti. 
septic baths, and their clothes and house environments had been 
subjcctetl to a disinfecting process, to return to school, and mingle 
freely with other pupik without communicating the disease to any 
one Some writers in the medical journals express the opinion 
that from four 10 six weeks should be allowed 10 elapse before 
those who have recently had scarlet -fever be permilled to have free 
intercourse. 

6. This question is answered in Paragraphs i and 3. 

7. I have no experience with regard to the length of time the in- 
fection of scarlei-levtrr may be reuined in any articles, but authors 
will be referred to when Question 14 is under consideration. 

8. Boards of health should be empowered by tegistativ«^ enact- 
ments in ever^' Slate lo enforce physicians, and the laity alio, ^ 
every citizen who may know of a case, or even a ' suspicious case.' 
anywhere in his vicinity, or indeed in any pUce from which the dis. 
cue might be introduced, — to report without delay to the proper 
authorities. 

g. The duty of boards of health and others in authority is to act 
promptly on receipt of the report of the firet case of scarlet-fever, 
and cnfoToc isolation and disinfection rigorously : iuid il should be 
made incumbent on the attending physician to ch.inge his clothes, 
and bathe, etc., before visiting other houses not infecicil. I have 
known the morbific principle, both of small-pox and ycllow-fcvcr, to 
be carried in men's beaids. and communicated to their wives and 
children. In<le«d. the maUn'es tn<frlii. or germs of all contagious 
diseases, can be transmitted from place to place b)' any thing 
capable of absorbing, or holding adherent to it, any substance, 
dKid or living, whether in a solid, fluid, or gaseous form. 

10, Besides what I have already indicated in answer to Question 
9. I know of no other plan of preventing the spread of scarlet-fever 
except inoculation and the administraiion of small doses of bella- 
donna, which should be considered as only a small part of the plan 
already indicalctl. 

13. As just staled in answer Icp Ouestion 9, I should state that 1 
gave belladonna to three children for whooping-cough, living in the 
same hou.sc, situated in the very licart of a di.ttrict infected with 
icarlei-fevrr, which was cjiidemrc, and whose parents communi- 
cated freely with persons who had the disease, and every one of 
ihcm escaped. 

13. Touching the Cjueitions stated in your circular. 1 can give no 
further evidence of importance as the resuU of my own personal 
obscrvaiicna, but refer lo the following auttioritics, which I have 
selected from many others in my library: viji,, Watson's ' Practice 
of Medicine' (American edition, edited by Dr. Francis Condie), 
p. ti8o : 2icmssen's ' Cyclopaedia of the Practice of Medicine,' vol, 
ti. pp. i6i tl stq.: Aitkcn's ■ Science and E'tacticc ol Medicine.' 6th 
edition, vol. t. p. 480. 

Scarlet -lever, in my opinion, is certainly amenable to control by 
proper sanitary measures tinder ordinary circumstances: but if a 
case occurs in a town or city where there exists a certain condition 
of the atmosphere, or certain meteorolc^cal States ol the air {of 
which we know very little, and which has t>cen signilicanily termed 
'epidemic consuiuiion of the air "). spreading diseases will extend 
Ptr se through it as a medium. Vellow-fevcr does tliis, and travels 
about forty feet a day. and thus, by the concurrent existence of a 
line of personal communication, spreads over a city and its 
suburbs, and even beyond. Small-pox has been known lo spread 
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from certain centres (hospitals, for example) for over one thousand ( 
yards. liisshownlatcly(sec7'>te^«cr«iJ«/*Mrwn/i/M*' Mtdicai 
Sciences for July. 1887, p. 300) by the ' Repon of the I^caJ Oovcm- 
ment Board of J'-ngland ' thai from small-pox hospitals the tnaltritt 
tnorh'ol varioia will travel /^r m through the air to the extent of ^^ 
at least half a mile. ^| 

1 would refer you to the Midieal Ntnv. Nov. 36. 1887. p. 627, ^ 
for a short but excellent paper on ihe contagion of scarlet-fever. 
From iiHienur the contagious nature of scarlet -fever is .id mil ted. bui 
il is assumed that it i« caused by a germ or living organism whick 
has not been shown tocxbt. 1 am one of a small minority amocg 
the medical profession who cannot accept the germ thecir>' of dis- 
ease. Germs of microscopical organisms may. nay, no doubt do. 
carry contagion, hut have no etiological relations as to the primaiy 
cause, or rdtMAfflwrawi, o( contagious diseases: and 1 any this ia 
spite of my familiarily with the hieratureol ihesubjcct. — the latest 
cxperinicntv of Pasteur, Koch-Klcin, Edington, Jamieson, Ualc, 
Unger. an*l others are right now in arm's reach of me, and have 
beer carefully read by me, several for the third lime, — I cannot yet 
accept the germ theory of disease, ^^ 

[C. C. AuiMUC, M.D . Cteveluid, O.. healDi-nfficv.] ^H 

I. 1 do not. But I think it possible, .-ind even probable, thai 
some of the lower animals have scaitalina. or a tlbease of which 
scarlatina in man is a modilication. 

3. None whatever, 

3. (a) An instance where clothing worn by children having the 
disease tn January was brought into .mother family the following 
April, cases occurring within ten days thereafter : {6) an instance of 
school-books used in a family suffering from scarlatina in June, 
upon being 0|>enml and used by other children the following .Sep- 
tember, appeared to cause the disease: C) a large number o( in- 
st.»nccs where phy.siclans and others coming in contact with cases 
have appeared to carry a germ of disease to their own or other m 
families. ^| 

4. None. 

J. 1 do not know. My observation leads me lo ihc conclusion 
ihai the dise.iM is communicable at any stage aller fever Iwgins, 
and .-It Icatit until desquamation is completed: and this last ati 
is often very prolonged. 

6. As in No. 3. 

7. Three 10 four months, 

8. MoKt eert.'iinly. By the physician or other person nnakine'1 
diagnosis. For the prevention of extension, iherrfjy saving life and 
licalth. As it is a discuc of childhood chiefly, prompt notiticatioa ^| 
o( school authorities enables them to exclude infected or infectious ^| 
children from schools. A placard upon the inlecicd house notifies 

all who arc about to enter of the nature ol danger to which they ar* 
expose<l. li educates the people, iiml favors isolation. 

9. To notify the public of danger, and lorender the infected such 
assistance as may be necessary; to have, if possible, a hospital to 
which all cases not otherwise isolaiei) should he removed promptly ; 
to give inform-ition as lo the nature and prevention of the disease. 

10. Yes. prompt and complete isolation of every case. 

II . An instance of a child in n family of lour, none of whom had 
had the disease; thcchildaffectcdatonceisolaiedin thesamehouse; ^_ 
the skin in every part washed twice a day with a solution of mur- ^| 
curie chloride (1 lo t,ooo), and all secretions and excretions treated ^^ 
by the same solution ; the isolation maintained for nine vreeks; no 
cDminunication in any way. ^m 

li. Yes. in a nieiisure. I bclic\clhcrci»inevcry individual anat-^| 
ural resistance to diseane*, varjing in individuals and the same in- 
dividual at different iim<-», and in respect lo certain diseases. This 
natural resistance is at its best when all bodily functions arc best. 
performed. 

13. Texi-books can do it belter. 

{To tl cvmttnmtd.^ 
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BOOK -REVIEWS. 

Hightr Crtuntis. Hints toward sttlUng Ihe fAiior Tromhiet, By 
AUiiUSTUS Jacobson. Chicago, McClurg & Co. 16*. $1. 

THI!) i« a tmnll book, as books go nowadays, for it may rasiljr 
be read through at a sitting. Ilut it demands comment out cH 
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all iKoportioa to lu site, for It b both origiiul and powcrfuL 
The author's s»yl« is dear, crisp, and concisr. and. a» wc f.h;tll 
sKow by iomc quotations, b very striking and atlraciive. Take 
thb as a specimen : " Everybody wants to settle the labor ques- 
tion, but nobody is willing lo sacrifice any thing to settle it : nobody 
appears to be willjng^ to pay out any money 10 settle it. The labw* 
question will not be sctlktl without sacrifice ; it will not be settled 
without a large expenditure of money. To settle the laborqueslion 
vrithout sscrilice, would be lo get somcUiinf; (or nothing, The 
scillcmrnt of the labor ijucstior will in some way have to be paid 
(or." The one hundred and sixty pages of the book are (uU ot just 
such epigram ma lie passages as that. 

Mr. Jacohson's line of argument is tliis. The so-called labor 
problem \s the grcut problem, not only of our time, but of all limes. 
It cannot be settled without expense, and large expense at that. 
Allhouch any thing but scttlcil, it has already cost this country 
hundreds of millions of dollara in the way of disturbance of htisi* 
ness. The demand of the man who is at the boiioni for better 
things in life is in the nature of things. It is a demand which 
soonerorlalermustbeniet. and it Is lothe inicresiof ever)' one that 
It should be met. The innn who work.*; with hl<t hands sells by the 
quantity, and at the lowest possible prices, all hcproduees. What- 
ever he has 10 buy he buys at the highest retail price. In the game 
of life the cards are stoclceil .igainsi the man who Ubors with his 
hands. Nearly all the wealth ol modern times is eametl by steam, 
which does for man his work. The wealth which sieam cams 
should belong to all mankind ; but, mstead of going to the many, ii 
goes to the few. and the many continue to hopelessly drudge and 
slave on. But the labor question is not merely a question of fewer 
hours and more p.iy : it goes deeper than that. It can be settled. 
but it can be settled by nothing short of revolution. This revolu- 
tion, however, will be peaceful : there will be no lawlessness, no 
destruction of property, nobody would be maimed, nobody would 
be kitleil. The revolution is to be ejected through the manual- 
training school. 

In June, t886. the Chicago Manual •Training School sent an en* 
lirely new product into the world. It graduated a class of boys 
aboul eighteen )'ears of age, who three years before had never 
touched tools with a view to becoming skilled in their use. Vet, 
without neglecting Iheir books, (hey had in those three years drawn 
the pl.ins for several steam-engines, had made the patterns in wood, 
had done the chipping, filing, and lathe-work (the casting was done 
elsewhere, bec-iuse the KChooh lacked laeiliiies lor doing it), had put 
together the enginas, and had run them. This manual education 
was not special, but general. It tniitiered not what prafe:^sion the 
boys chose ; it was useful to Ihein. The produce of the manual- 
training school does not compete with the wage-earning masses, for 
hi» skill and intelligence raise him above them. The manual-train- 
ing school is popular, and destined to become still more »o : lor at 
the present time the school facilities that exist for the children of the 
laboring people, after ihcy are ten or twelve years old. are only a 
hollow mocker)-. The manual-training school should become pan 
oJ the American school system; and, to enable all children to get 
the benefit of the school, parents or guardians should be paid for 
keeping the children at school. The compensation should begin 
at the child's twelfth year, and be fifty dollars per year: it should 
continue till his twentieth year, when it should be three hundred 
dollars a year, The proposition includes both boys and girls. 
The expense thus incurred would be enormous, and could not 
be met by any taxation now in vogue. It could be met, how- 
ever, by a graduated lax uiKin estates. In war times wc had a 
succession tax. and it never failed to be collected, simply because 
the probate judge could declare no estate settled until the lax h.-id 
b«cn paid. The law Imposing this tax was passed in 1861. and 
amended m 1862. Both aru were signed by Abraham Lincoln. In 
war timet we also had a graduated income tax ; so that a gradu- 
ated tax is not new to the American people. But the income laJi 
was odious, because only the scrupuluut paid, and the unscrupulous 
escaped by swearing falsely. A succession tax is af.iirtax. because 
nobody can escape paying it. The State of New York haii a gradu- 
ated succession tax. passed by the Legislature of rSSj. It Is now 
proposed to enact a graduated tax for all estates. It should be { 
per cent on estates less than $33,000, f pci cent on all above 



^S-0(>° luid less than $50,000, | per cent on all above 8so,a» and 
less than $100,000. then increasing gradually until it becomes 
per c«nt on estates above a million, and 50 per cent on estates 
above live ntillions. The tax would not fall heavily upon anybody, 
U would only be $3.50 on an estate of $i.ooa and only $i.oao on 
an estate of $100,000. It would yield from twenty-live W fifty mil- 
lions annually in New York City, and from three lo six roillionft 
annually In Chicago. Its proceeds would be am pie for the proposed 
expenditure. This measure is expedient, and as just as any tax 
measure can be. It would increase individual power and itvdividual 
intelligence, and would produce no unhappiness or suffering. The 
vc()- rich man niigbi say ihai he should be permttlcd to do what he 
likes with his own ; but this he cannot do now. and in the nature 
of th'irigs will never be allowed lo do. The law interferes ai e^try 
step, and tdls him whal he may do with his own, and what he 
must not do. Many rich men give as much now lor benevolent 
objects as the succession tax would take from their estates ; but 
ihey rarely give it so as 10 accomplish the most good. Untold 
benefits would arise from this law. The child-labor problem would 
be settled. Ikcausc it would now pay to keep the children at school. 
Wages would rise, because the corn|)eiltion of thousands under 
twenty years ot age. who are now Ubnrent. would be withdrawn. 
Intelligence sliall make the people strong, the people shall be the- 
govcrnment. aiKl the strength of the people shall be the strength of 
the government. This is. in briefest outline, Mr. jacobson's argu- 
ment. Its novelty, its brilliancy, and its apparent cogency, nobody 
will deny ; hut will it stand the test of practicability? We are com- 
|>elled toaxk this question seriou-ily. because , Mr. Jacobson'spropoti* 
(ion is made thoughtfully and in good faith : it is not the vagary ot 
a fanatic, or the raving of a lunatic, tt b a business proposition, 
and as such it demands fair treatment. 

Thesccond half ot Mr. Jacobson's book is devoted to an explana- 
tion and eulogy of the nunual -training schooit. We will grant for 
the sake of argument— though we agree with Mr. Jacobson in the 
matter, and therefore really grant nothing — iHai the manual-train- 
ing school will accomplish all that is claimed for it by its thoughtful 
and influential advocates. It is then necessary to consider obvious 
obicctions lo Mr. Jacobson's plan. So far as ihe graduated lax on 
estates a concerned, it i.i an excellent, safe, and easily collected lax. 
And while it may at tirsi sight seem alKtird to talk about subsidis- 
ing (Mrcnts to keep chddrcn at school, yet we must take other con- 
siderations into account. Il is just as absurd, and no more so, to- 
levy a schoul-tax upon a man who has no children to be educated. 
Furthermore, il is an expense incurred in order to solve the labor 
tjuestion, which Mr. Jacobson holds, and rightly, cannot be solved 
without .sacrifice ant] ex|)ense. All this being acceded to. it r^ 
mainv to ask whether the proposed tax would pay the bill. The 
author claims that it would, but offers no statistics in suppon of bis> 
.is.sertiun. An exaniinaiion of iliecensusol iSSo injiy enlighten us. 
Mr, Jacobson proposes to pay ccriain fixed sums per annum for each, 
child over twelve and under twenty. In i81to there were 8,347,731 
such children in the Cnuntry. To be reasonably successful. Mr. 
Jacobson's phn should reach at least ihroe-lourthit of them. If it 
should reach so many, and payments were made at the rates laid 
down by Ihe author, the disbursements under this head in 1&80 
would have amounted to the enormous sum of $9i9.S03.!'37-So. or 
nine times more than our present total outlay for educational pur- 
poses. In Ihe census year there died 756.1193 |>crson.s. Of these, 
302,So6 were children under five years of age. whose opportunities 
of accumulating (oiluncs were restricted. But let us suppose that 
one-half of all those who died, or 378.447 persons, left estates valued 
at $i.aoo anil over (we are construing iheM figures in as liberal a. 
spirit as possible toward Mr. Jacobson, and if wccrr it is not against 
his theory). Suppose now. and it b almost unreasonable to sup- 
pose so. that 370,000 of these left fortunes averaging $5,000: that 
S,ooo left fortunes averaging $i;.ooo. that 400 left fortunes aver- 
aging $100,000, and ihai 4,7 left fortunes avcragine $1,000,000, If 
Mr. Jacobson's graduated succession lax were levied on these es- 
tates, it would net $io.8)0,s<5, making no deduction for cost of 
collection. And this $10:830.58; secmspaltry when brought face M> 
face with $919,502,737.50, Mr, Jacobson claims, however (p. 44). as 
was quoted abos'e, that the lax would at present yield from three 
to six millions annually in Chicago, and from iwcnty-fivc to fifty 
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millions annuall/ in New Yoric Gly. We cannot underslaBd on 
whai he bates that assertion. Talcc the two ctlica icparalely. Th« 
Illinois counties of Cook ami Lake, thai in which Chicago is sit- 
uatnt and iis neightwr on Ihc north, lost 11.433 inhabitants by 
death in 1880. Of these, 6,130 were infants under five. IE. of tlw 
remaining 5,203. 5,000 had die<! with average e-iiates of ts.000. 
175 w'iih Sico.ooa and 28 with $1,000,000. —a mtwl preposterous 
assumption. — then in those two counties Mr. Jxcobson's tax would 
have netted $i.o7i.ooo. But the conrliiions arc impossible. It is 
ihc same with New York. In t88o. »w York and six adjoii\mg 
counties had ! 5,339 deaths 0/ persons over five y-earsof a^c. Mak- 
ing an assumpiion rc;;.inling their cMales ,is preposterous as that 
made in ihc case of Chicago, tlic return from Mr. Jacobson's tax 
vroald have been le_<s than 9y.ooo.ocx>. 

Two tilings .ire very evident, — first, that Mr. Jacobson made no 
estimate of what his pUn would cost; second, that he very mticli 
overesiimate^ the number of fortunes of $30,000^000 un<l over, in 
this country. His ta» is ^o per cent on fonuncs of $5,000,000 and 
«ver. to be swrc ; and, if a few pcrsotitt possessing that sum were to 
dfeatOTne. the return would be far greater than we have estimated. 
Bui such persons do not all die at once, and moreover, in the long- 
run, our overestimate of the number of milliunnaiTes wouEd sufBce 
to make up the sum their deaths would contribute. It inight even 
happen thai Mr. Jacobaun's estimate of the number of immense 
fortunes is approximately true : the amount r.iiitd by ihc taic would 
Stai be far short of the necessai)' expenditure. The plan is a bril- 
lianl one. It has many excellent points. \Vc admire its author's 
enthusiasm (or the manual -training school. His suggestion .is 10 
a graduated tax on estates commendi iiself lo our judgment. Bui 
as a plan to solve the labor problem, ic will not work. This is 
partly because the income underthe plan would not jwy Ihc e«pen- 
dituTC, and partly because the labor problem is. in many respects, 
Ihe problem of human nature. In Mr. Jacobson's sense o( the word 
'solution.' it cannot be solved. 



NOTES AND NEWS. 
Thk annual meetinR of the Association of the Colleges of 
Ohio will be held at Athens. Dec. 36. 27. and 38, 1887. The fol- 
l(»wfnB is a list of the papers enpected : Monday, Dec. 16. openinR 
address, by Pre*. Eli T. Tappan, commissioner of common schools. 
Tuesday. Dec 27, ■ The Aim of the College.' by Prof, C. L. Ehren- 
feld. Wittenberg College; 'Rhetorical Studies and Liierarj* Work 
in College," by I'rol. W, B. ChamherUin, Oberliti College; 'The 
Claims of Classical Arch:i:ology on Clawical Teachers,' by Prof. B. 
Perrin, Adelberl College; 'Geology and Mineralo^ in our Col- 
leges.' by Prof. J. F. James, Miami University : Symposium, ' The 
Elective System with Us, What wc Do and What wc Think.' by 
tile presidents or other rcprtMcntatives of all the insiituiinns in Ihe 
assucialton. Wednesday, Dec. iS, ■ Preparation for College in 
Ohio,' by Prof. Ch.irlcs Chandler, Denison University. Meetings 
of the association will be held inihccha[)cl of the Ohio University ; 
«ntcnainment at the Central Hotel, at $1.50 per day, and at the 
Warren House al Ji or leas, according to the number slopping 
there. Trains leave Columbus for Athens at 7.4$ a.m., 3.10 r.M.. 
and 6,10 P.M., standard lime. 

— A Ihcrary and musical cnlcrlainmenl was given at the resi- 
dence of Mr. And Mrs. H, Hcrrman in New York on Wednesday 
eircning. Dec. 7, in aid of the Erminnic A. Smith iTiemorial priic 
fund ,it Vassar College. The evening was a very enjoyable one. 
there being two hundred and lifty persons present, and a line colla- 
tion being furnished by Mrs. Hernnan. 

^The five lessons on problems in physical geography delivered 
by Prof. W. M. Davis, under the auspices of the Teachers' School 
■ol Science of the Boston Society of Natural History, during the 
winiM-ot [S8(> 87. uece so novel and useful lo teachers, that he has 
been invited to give a course during the coming winter upon the 
physical geography of the United St.itca. This course will Ite in 
part a continuaiion of last years lessons : but the addition of new 
mailer, new models, more extended illustrations, and the special 
ailention given to our own country, will make the Lectures pirac- 
tically distinct from those given last winter. 
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* ' Cr"ft^itJtmtt art rrtrntiftd t» tv lU ir/t/ at ftaiilt. 
in alltattt tt^uittJ *> ^ttft/e**^ ftitk. 

Twrntf i»plrt r/ I'll »•— A<r (•ro'atitdmc Ait ttmmuniiaJlrm w«V/J« /urmitAnt 
/rti « any icrrtrfJtJiKi i-n rifnrit. 

Thr rdftfr vil hi ^.id t* fntjith amy ^mtrttt c*m*OMant inrUk IJkt eH^rmtttr r^ ^^^ 

Conspiracy of Silence. ^| 

The discussion published in a recent number of your journal 
{SetfiKt, %. No. 553), relative lo the faith of scientbts, is the revival 
of a topic which seems to have l>een long since dclinilely settled. 
If history can be credited, scientific men in every age have fought 
vigorously against pr-Jgrcss. An interesting example is furnished 
by a brilliant French novelist. Mr. Paul Feval. and probably lew 
will fad to recogniie Ihe truth of the following quotation : — 

" II fallut ccpendant des ojmees encore pour que ce savant cx 
lllusirc corps, le marine de TEint, vouhU Iiicn prendre en conudcrs- 
tion ceile force (pii fail reculcr le vent et se ril de la violence niitne 
des courants. II est vrai que TAcadimic prolcssait, vers Ic mime 
temps, ccitc opinion : qu'uiic viic<isc dc dis lieucs k Thcurc, sur un 
chcmin de fer. suppiimeraii la respiration chei I'homme et tuerait 
toua les malheureux asset fous pour se livreri oes folles experiences. 
IL acrait pu^ril d'accuser notie marine ou nos acaditinies. Le 
monde est .imsl fail. Tout progrcs g^ne quelque inler^t ou (roisse 
qu clique argued. 

" Dans le douic, absticns-ioi. disait la sagessc antique; lasa^essc 
modernc icpond : Si iit ut sais pas. imptuke .' Fera-i-on jamais 
le comple des homines et des idfes mis .A mon au nom de ce (an- 
tumc idiot que les s^cs noinmcnt t invraisemblant* t " 

The iMivr confession of Mr. Bonncy practically concedes the 
whole case. Here are two theories of the formation of coral reefs, 
each dependent upon a certain set of lacts, accessible to all investi- 
gators. Mr. Bonne)- says that the scientific method is lo wait, and 
not to investigate. He is not able, he says. 10 make up his mind 
which theory is corrccl. Is this really a scientific method ? 

The Ideal scicniisi. il will readily be admitted, is a person whose 
sole aim is 10 discover the truth of any mailer under investigation, 
ref^rdless o( all personal or partisan feelings. The actual man of 
science, (or the reason that he is a man. is intluenced. unconsciously 
il may he. by his human chnr.icterisiic&,and frequently allows preju- 
dice to overcome reason. In the particular case already consideivd 
in your columns, it appears that Mr. Murray discoverctl some facts 
which were unknown 10 Daru'tn. and that, these facts admitted. 
Darwin's theory must ncccssLirily be modified. This is the precise 
point which Mr, Uanney adroitly evades : docs he hclicve the facts 
Stated by Mr, Murray: and. if so. cm he reasonably continue to 
accept Darwin's theory? What excuse is therefor waiting, unless, 
indeed. Damin is an idol whose sayings, because they were made 
by him. must be received with reverence by all his followers,' 

This theOT)- of Darwin's is only one of anumber of beliefs whbeh 
scientbts uphold with obstinacy, in the face of contrary evidence : 
hut. as is well s.iiil by the writer already quoted. — 

" Mais, en lout sieole, les s-iges eurent beau se coucher au iravers 
de la grande route vil marchc I'humanitc. I'humanittf passa. L'ln- 
vraisrmblancc. grotesque ^pouvaniail. reculc acs brouillards devant 
5a lumiire, Des miracles, dfclaris impossibles, se prom^ent 
paisiblement tbns nos rues. Et tout va vitc : voyei ! il y a dc ceU 
quaranic ans a peine; en chcrchant bicn, voits Irouverez certes en- 
core, virani et grignoiant sa bribe du budget, quelqu'un de ces 
Spartiatea doni la main tremblotante esaaya d'an^ler U vapcur ! " 

It may be of interest to glance briefly at another celebrated 
theory, which has been treated by scientists in a nunner very simi- 
lar tu that pursued in the case ol coral (uiinalions. About the year 
1844, Messrs. Favre and Silbemtann experimented on the heat 
evolved by the combustion of certain elementary and a few com- 
pound combustibles. Their cxperimeitis, far surpassing in accura- 
cy all those liithcrin made, were accepted by scirntifk men gener> 
ally, and their rr'tulis are given in most text-books and treatises 
on hc&L These disiingui:^hcd eKperimenlcrsdid not think it rvcccs- 
sary tu test titc healing- power tif the familiar compound, coal, but 
conwdercd that it could l)e calculated with siifhcienl accunicy by 
anatyeing the coal, and assuming Ihnt Ihe heating-power wu ihc 
same as the sum of the heating- powers determined (or the various 
combuMible elements, less ilie unavailable heal of so much oS the 
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hjflro^n as would unite wUh oxygen in the fonniition o( water : 
and this is the Iheoo' conUined in most modem texl-books on 
combustion prepared (or the use of nnglith-siKatting »iu<lcnt!t. anil 
generally employed in calculations by ihe ficlenlilic men of England 
and ilie United States. 

Alxnjt the year 186a Messrs. Scheurer-Kc&iner and Meunlcr- 
DoUla« made experintenlE on the hejl evolved by the combuniion 
of vohous coals : usini; Ihc same method ns that employed bj* 
Messrs. Favre and Silbcmiann. and checking Ihc latier's expcti- 
ments on wooil charcoal and liydrogen gas. before testing the 
coals. The experiments on eoala showed thai it was incorrect to 
calculate ihe beat of combustton of coal from ihc heat of iu cofn« 
busiibte constituents as determined by Favre and Silbermann : or. 
in other \vonlic. that It was not correct 10 assume that the carbon 
in coal was of the same dc^nsiiy as wood charcoal, and lliat the hy- 
drogen of the coal was in a gaseous stale: these being the rKces- 
*ary xuumplion.i, when hiessrs. Favre and Sllbermann's constants 
arc used in the formula to which reference has been made above. 
The report of Messrs. Schcvrcr-Kcstnrr and Mcunier-nollfus has 
been well named ' classical.' — all operations and calculations being 
fully detailed. — so thai, speaking rationally or 5cienti6cally. the 
conclusion seems incviiable that a scienlilic investigiitor must 
either find some error or accept the results. Well, how lias the 
scientific world, thai is to say. the Engl ish-s pea kinj; sctenti6c 
world, received these results ? Generally by ij^nonng ihcm. and 
going on in the good old way, according tollie creed formulated by 
Me»»r«. Favre and Silbermann. Here is n scienlihc ( ? ) siaiemeni 
made by nne investigator who ha'i carefully studied the rcptnl 
(Mr. B, F. Isherwood. in JeurHal of tht J-'raniliit litifitutt. July, 

1M4) ■- 

" The results of the calorimctrical experiments made by Scheurcr- 
Keslner anil Mrumer-Dulllus on the heal of cocnbusDon of the 
Al saltan coals, were never accepted by the Itriiish scientists, not- 
withstanding that no error was ever pointed out in cither the appar 
ratuK or ihemeiliod employed. Nor could the whicr ever accept 
them, although he bestowed the closest scrutiny and iiudy u|>on 
Ihem." 

Tbistx science, with a vengeance! ~l can't find any tmsiakcsin 
thcmeihodsor calculations." says Ihe scientist, " but the restilts are 
opposed to my picseni belief, and 1 can't accept them. I have pub- 
lished numerous treatises containing calculations founded on the 
methods and data of Favre and Stibennann. and these new results, 
which woulii condemn my work, must be ignored or denied." ■ 

The siairmrnt contained in the above quotation, that the mults 
of theeiipcrimentsmadeby Messrs. Scheurcr-Kestnerand Meunjcr- 
Dolltus were never accepted by Ihc British scientists, is not abso- 
lutely correct. Mr. John Percy, in tl>e last edition of his trcniise on 
fuel, gives Ihe results, and calls attention to the inaccuracy of ihe 
ordinary method ol calculation. Similar corrections at* made in 
the last supplement of Watt's ■ tliciionaiy of Chemistry." 

Quite recently, Messrs. Scbeurer-Kestner and Meunier-Dollfus 
have repented their formic en peri ments, obtaining substanlially the 
same results as liefore \ and it seems probable that right methods 
of calculating the beiti of cumbusiion o( coal will l>e generally 
adopted before long. If the results are true, Ihry will certainly be 
accepted, some day ; but the length of time during which they 
have patiently awaited admission to the temple inhwhiicit by Eng- 
lish- Kpeaking soieniitts is a sutficient answer to the ()ueiiiion, ' II a 
new fact, overturning some established theory, is presented, do the 
scientists examine it critically, and either disproii-c or accept il,or 
do they ignore it as long as they can. and only lake ii into tlietr 
hearts when worn out by its penisteni dcm.-tnds.^' If a/r-A/Ais 
iUinouiKed. there need be no fear that it will not prevail in the end : 
but numerous facts, similar to that just cited, sufficiently disprove 

> ScientiSc mm tcca to hum in coufilaft. w lotpakk ;asd Ur. B«ucy. in aiuinr- 
log the Duke iif htffWlSarmrt. No*. ■«}. iiguo in ih* nuot owimm* m hi* Amni* 
tan bmthei la ihc *Wr« quaution . Re lUa not acufil the mew ibtacf, lad lM«ki 
Hut fnrc4*aiit AT9 rcqujrwl CorhU dwbclivf. HviA'nki* vapdfe- ^ 

"To Mndudc. (hi UuWt uill — and (hU is out ipociil conplunl — tnut lh« 
matter nthcr iccoidinc ■» cMloiniicU than w M:icni ISc octbod. Kt b (uHy p«i- 
niadad «( Uice«a«lltnM •( Mr. Muiray'ifarrcdieih, aad couidm iiioWmeof 
tkoac dacVTanet ta aeiaate vliich Mc ■eU-luiaignm.' aod ' lamt emy ean«icl>«a l« 
alt.' Very wcU, bai than aranaapMflr. not vary («w in ntiiabcr.vho il«aot ikwc 
lliii opinLun." 

KhI tQ iIk bcv *dmc«t avkauqcBd hy Ur. Baoaay ! Tha iroica of ^Aay piapl i 
1* Ibi voiof tA Cod. 



the tbcofy fondly entertained by many scientists, that they have 
reached the ideal state where they desire only to know the truth, 
regardless of rnnkequcnces. 

Another brilltant French writer, }At. Alexander Dumas, well sums 
up the matter, as follows : — 

•• II est vrM que jieut-^ire lea coniemporains oe me croiront pas. 
. . . QuVnporte! Je I'aurais dit : d'auires me croironl : lavfritfest 
unc dc CCS, eloiles qui peuvcnt resler des raois. des ann^es. dc» 
sitelcs, dans les profondrurs du cici, mais riui Aiiisseni toujour) par 
*tre dteuuverles un Jour ou I'aulre. J'aime mieun *ire le (ou qui 
te voue * la recherche de ces it«ttes-l&. que le sage qui salue et qui 
adore, Ics ons apr^ les autres. tous ces soleils <|ue nous arons vus 
se lever, que Ton nous a donnes pour des asires immutables, et qui. 
Jt lout prendre, n'oni jamais «t^ que des mfttotes plus ou moins 
durables, plus ou mains brilliants, plus ou moins irompeurs, tou- 
JDurs fatab! " Ricmakd H. Itucu 

N*» ro*. OtK. f. 

Tht ' Act of Cod ' and ' Fueraa Kajor.' 

Mr. Appletoh Mori^vn's -Act of God" and Mr. NerUi't 
'fuena mayor' appear to me to be peeliy much alike, and to 
threaten a new peril to railway travel, — a peril, accot^tng to Mr. 
Mevin, which in Mexico is already to W encountered, 1 tremble 
lo think whai might happen, for example, if the engineer of live 
locomotive should liappcn to sneeze jusi as he f>Asscd a »ignal that 
a bridge had been carried away soiitewhercon ihe ^fexican Central 
Railroad by " the Hooding of a river." Here would be a double 
' fueria mayor;' for an inclination to sneeze b certainty irrcststi- 
ble, and, besidc3."ihe flooding of a riiTr" ccrtninly relieved from 
the responsibility for the irresislihle inclination, even if. accor«ling 
to Mr. Nevin, il did not relie»'e Ihe watchtiwn from the duty of 
pulling up the danger-signal, llui. although we may have to take 
our lives in our harvds when we trard by rail in Mexico (according ■ 
to Mr. Ncvtn), I Iwpe that lime has not yet come in Ihe United 
Stales. 

In shnrt, this is (he actual practical answer to Mr. Morgan's 
cleverly reasoned and dehghlfully fntaufiani paper. It may not be 
the answer a railway lawyer would write, or would rccogniic as 
sufbdeni. but, from the travelling public's standpoint, it is all there 
is to be Said. Il is all very well for the sleek attorneys of great 
railroad corporations to say that so long as the company provides^ 
as Mr. Morg:in says, "Ihe last improvement in safely-insuring de- 
vices,">ts responsibility for the safety of those it transports ceases. 
" Lei us bow to the Uiiinc Will, gentlemen of the jury," says Mr. 
Morgan. " An overruling Providence has decreed that my client 
should " roa.11 thiriy-two human beings in slow agony nn a Hoor of 
ice at White Kiver. Uui our track was in perfect order, our engine 
was all right, we were runnii/g on time. We are not legally to 
blame." Would Mr. Appleton Morgan Iwive iMwed to tite Divine * 
Will if he h.id happened to have been rescued in a halt-roasted con- 
dition at White Rivet, less an arm. or an eye. or a leg? 1 venture 
to say he would hale done nothing of the sort, I venture to say 
he would have commenced proceedings ag.iinst the comjiany for 
twenty-five thousand or lifly thousand dollars as soon as tie could 
swear lo a compliiini. And yet Mr. Morgan will concede that the 
accident at White River could not have happened in spile of the 
Divine Will, 

The people of this nation do not eiist at the will and pleasure at 
the railway-companies : nor is this nation governed by Mexican 
laws. Mr. Morgan's familiarity with his subject enables him lo 
write ver)' plausibly concerning ihe rigtits and duties of railway* 
companieic : but lie cannot convince me. for on«^. thai ihey are not 
more sinnmg than sinned against. II the pnncipic of the ' Act of 
God ' is to be resurrected in the U nitcd States, as in Mexico, where 
is the line to be drawn, and wlm is to draw it. — the railway-com- 
panies, or their ingenious lawyers? GborG£ BitADWIM, 

Jnwr Cirjr, Doc. fc 

The Flight of Birds. 
Mv friend, I'rof. Pmnk H. Siorcr, has called nty attention to an 
important note on the wings of birds, by that accurate and mdc- 
fat^ble investigator. Prof. Jeffries Wyman. It is to be found on 
p. 169, vol. v., PrKttdingi vftkt Btftten Naturai Hiitory Saciiif. 
This note is all too shon. but fomis an interesting adjuoa lo ibe 




300 



SCIENCE. 



[Vol. X. No. 254 



p»prr br- Professor Trawbridgc. read bcfoTcthc National Academy, 
and noticed fn Sfirnfroi Nov. i8. 1887, Those who heard or havr 
read Professor Trowbridge's paper will rem«inber that it reported 
llie discovery by bis son o( a peculiar stmcturc in (he piimarj- 
wing^reathers o( soaring trirds. by which tbc>- are locked whoi rx- 
[ujided, and are thus maintained in position without muscular 
effort. Thb structure is shown only in the priinaiy (eathera, and 
is therefore a chaiacier bcIonKing to the last division of the arm. 

Professor Wyman, in the note referred to. describes " a peculiar 
-arrangement o( the lioncs and ligaments in tbc wing of the pin* 
tailed duck, by which, while the wing is fully extended, all the seg- 
menls of this extremity are lixed and retained kn position independ- 
ently of muscular action." His account of the mechanism of the 
wing is as follows ; — 

•■The «rurture of the articulations of the elbow and wrist is 
such, that during flexion and extension the radiut advances and 
recedes upon the ulna, carrjing with il the vippcr carpal bone, and 
thL« ta«t the hand: in this way flexion and extension of the bones 
■arc effected. The lower carpAJ bone is -itiached lo the upper by 
strong ligaments; consequently, when ihi; upper c.-icyal bone is 
drawn orcr the extremity of the ulna as the radius recedes, the lower 
one is drawn up between the hand and the extremity ol the ulna. 
and. acting as a wedge, maintains the hand extended, until it is dis- 
placed h>' the reversed acuon of the radius." This strtjcturc, ac- 
coiding to Profesfor Wytnan, shows how the extension of the bony 
framework of ibc wing may be maintained indebnilely without 
fatigue. The Structure of the primary wing- feathers described by 
Profcsw>r Trowbridge indicates that they too may be locked in 
position, and thus the rigidity of the wing may be maintained auto- 
matic-lily to iis extremity. 

None of the members of the National Academy who look part in 
the discussion which followed the reading of Ptofcasor Trow- 
bridge's pajjer seemed to have any knowIc<Ige of ibis discovery of 
Professor W)-man ; and it was remarked, that, while the facts citeil 
tby Professior Trowbridge accmed to ex|)latii the automatic exten- 
sion of the primaries which arc appendages of the manut. the 
rigidity of the arm itielf. apparently manifested in the (light of soar- 
ing Mrds. was yet unaccounted for. Thai miuing link was sup- 
plied by I'Tofevsor Wyman. but, from bis characlcriMic modesty, 
:»o quietly announced that il has been known to few. 

The case cited by me at the meeting of the National Academy 
was a turkey-bujiard, shot when soaring over tlie prairies in the 
Sacramento valley. Its wings remained rigidly extendetl. and it 
descended slowly like a parachute and settled in the grass very 
-near me, quite dead : even then the wings remaining expanded. 

Professor Storer gives other interesting examples. He says. 
■•• Upon the New England seaboard nothing is more famUiar to old 
• -gunners than the phenomenon that a bird shot in (iiid-.iLr will often 
-•set his wings' and scale down toward the horizon, lo reach the 
water dead, often at a great distance from the boat whence the 
shot was tired. Even in childhood I remembered to have won- 
dered, when ' assisting ' at the shooting of duck and coot, an to the 
jncaning of the not infrequent exclamation, 'That fellow has set 
his wings; watch him !'" 

]>r. Storer writes that he was present at the ireeting of the Bos- 
ton Natural History Society. Sept. i, (855, when Professor Wyman 
exhibited his pTcp.iraiion of the duck's wing, and gave an cxplana- 
lion ol its structure which seemed a dernunM ration. 

Now, if some good anatomist would review (he subject again, 
.combine the results rciiched by Profcaaor Wyman and Professor 
Trowbridge, and illustrate his memoir with good figures, he would 
make an important contribution to biological science. 

J, S. Newbkkrv. 
W«» Twk, D«e. to. 

Tbc Origin of the Tritubercnlar Type of Mammalian 
Dentition. 

PRorsssOR Cope has fully demonstratetl thai the molar teeth 
of many divisions of the higher mammalia arc derived from the 
-tritubercular type of molar which Ls so abundant in the mammals 
of the Puerco. or lowest eocene period. He has further ('Origin 
of the Fittest,' p. M7) shown that the tritubercular type may be 
traced back to the single cone of the reptilian crown by the follow- 



ing succession : ' iirsC a simple cone or reptilian crovm alicrnating 
with that of the other jaw ; second, a cone wiih lateral denticles ; 
third, the denticles to tl» inner side of the crown forming a three- 
sided prism, with tritubercular apex, which allcnuics with that of 
the opposite jaw.' etc. In ihc last meeting of ihr American Asso- 
ciation for the Advancement of Science. l*rofes6or Cope applied this 
succession to the origin of what he has called the ' tubcrculsr-scc- 
torial ' molar, citing the moiars of Owen's genus SpataeolAerx'imt as 
an instance of the transformation into the tritutiercular crown in 
prvctit, I had independently arrived at the same conclusion, and. 
moTcorer, found that the origin of the tritubercular crown in all its 
various stages could be traced in the mesnioic mammalia. Thts 
is traced in a memoir now publishing by the Philadelphia Acad- 
emy. I am glad to be able to confirm FWcssor Cope's views In 
every panicular. for his numerous and suggestive papers upon the 
mechanical genesis of tooth farms have placed comparative anato- 
mists generally in his debt. Among the mesosoic mammalia the 
simple large cone with small lateral denticles is seen in the Ameri- 
can triassic genus Diomolhtrium. From the same beds MicrO' 
ecn^^H furnishes a mure advanced Stage in the growth of tbc lat- 
eral denticles into cus[is. The mandibles of Jurassic gcrten 
Pkaieelethtrium, MenatodoH. Spaiacoth*rinm, furnish three 
Stages of the rotation inwards of the lateral cusps, acccrmpanied 
probably by the rotation outwards of the lateral cusps in the upper 
Jaw. In Sfytitdcn this process is complete, the teeth being dis- 
tinctly tritubercular, with the addition of a posterior heel, the upper 
molars rc^-ersing the jwitem of ihc tower. In another Une of gen- 
era the lateral cusps show no tendency to rotate inwards, but con- 
tinually augment in Mie, such as TrieoHodon and ila successors, 
leading to the inodcrn TAyheinut type of molar. In AtifiMttkt' 
rium and many other genera it appears as if the postenor lateral 
cusp had never been iu:(|uired. and tbc crown is re-cnforced by the 
inward extension of the cinguhim. as seen in an early stage in 
Dipioiyniydon . In Kurlodom. by the union of the external tuber- 
cle* in the upper jaw, wc observe a columnar molar of the rodent 
type. It now appears as if wc should soon be in possession of 
sufficient data lu trace the entire history of the multi-cuspid and 
mulii-fangcd mammalian molar from the single reptilian cone and 
fang. Henry K. Oshorn. 

PnnnMMi. N.J_ Dee. n. 



Iroquois and Eskimos. 

In connection with the dicussion which ftas recently appeared In 
Stienctca the ancient relations of the Iroquois and Eskimos, a 
passage -which f recently came acrosa in the manuscripts of the 
Moravian missionary Chriwopher Pyrlicus is worthy of itote. 

The active work of Pyrla>us was between 1740 and 1750^ and he 
became an accomplished scholar in one or more of the Iniquois 
dialects. In July, 1749. the Iroi|uois sent a deputation to a council 
at Philadelphia, when P>Tl;rus acted as interpreter. In his notes 
of his conversations with the deputies he has the following : — 

"TV^^/irfArnAn^ heisscndieGrdnlaiider; , . . TV 4/ir, ein Se<y 
hund. l>ie drei obgenannic Scneker wussien nicht nur von den 
Crbniandem, sondem auch ibrer Contry {tit), Landsan, Kleiduiig, 
Nahrung." etc. 

Of course, Pyrlvus used the term ' Grcenlanders' as generic for 

' ICskimos.' Kvid'Cntly the tro4{uois, who pu.ihcd their war parties 

to the south as far as the present Slate of Louisiana, carried their 

excursions also as far north as the shores of the Froicn Ocean. 

D. C. BKINTON, 
Media. Peon., Dw. t. 

The Sioux. 

Ix your issue of Nov. 25 (p. 164,) your correspondent from l.«x- 
ington. Mo., says. "The Sioux call themselves Lak-Jio-ta." \% 
this he is correct i but when he adds, " not Dakota," he is in error. 
The sounds of I and d are interchanged among certain Dakota dia> 
iects. The Sioux who dwell east of the Missouri s:iy Dakota, w^ile 
mo«t of those on the west side (Tetons) say Lakota (vide Riggs's 
Grammar and Dittionary of tkt I>akota Langxtage, p. 13]). 

fn giving the meaning of the name as 'cut-ihroats,' beis ai vari- 
ance with the Isest authorities on the Dakota language. 

W. Matthkwi. 

Waihw|<aa, D.C« Nav<*S> 
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CROSBY'S VITALIZED PHOSPHITES 

Composed of the NerTe-giving Principles of the Ox Brain and the Embryo of the Wheat and Oat. 
Is a standard remedy with physicians who treat nervous or mental disorders. The formula is on 
everj- label. As it is identical in its composition with brain matter it is rapidly absorbed and 
relieves the depression from mental efTorts, loss of memory, fatigue or mental irritability. 

Sleeplessness, irritation, nervous exhaustion, inability to work or study is but Brain Hunger, 
In urgent cases Brain Starvation. It aids in the bodily and wonderfully in the mental develop- 
ment of children. It is a vital phosph/te. not a laborat ory phosphate or soda water absurdity. 

66 W. 95th St., K. Y. For sale by Dimggists. or by Mail. 01. 



BOOK-NOTES. 

— Mr. William C. Harris, cdiior of The 
American Angler, iJiiring (he paM livt years 
has been cnKagcd in the collection o( miile* 
rial for JLt) cticndcd work on ihc R&hcs of 
North America, which il is designed to illus- 
tratcbychramo-lithogiaphjr. With this latter 
object in view, he has spent many months on 
selected rishing- waters, where, accompanied 
by a skilled arti»l, he has caught most o( the 
prominent gamc-llshcs of America, which 
were iransfrrred. on the spot, to the canvas, 
t>eforc the sheen of their color-lints had 
faded. In many biudies of individual tish 
the artist has caught the ooloraiion (roin at 
(east ten, and often twenty-five, sj«cimen« 
laid before him as they came strutting from 
the water. Under no otlicr conditions can 
be proeiired an accurate transcript of the 
evanescent lints, which, in many tish, fade or 
alter in tone at the moment they are lifted 
from the water. The puhhcation will be 
issued on heavy plate paper in ironlhly parts 
(siieofpai^e t2 by 17 inches). Each num- 
ber will contain two portraits, coloml a.! in 
life, of lishes, printed on h»vy cardboard 
<ihe jKirtrails will average one foot in length), 
scientific classiticatiDn and description, local 
names and h.ihitat, when and where caught, 
method of capture, tackle and lures U5cd, 
striking incidents of capture. The work will 
consist of at least forty parts, conuinin^ por- 
traits of eighty or more lishcs Ihnt take the 
faook and line in the fresh xnd salt waters of 



the United Stales and British possessions. 
It is proposed to issue the initial number at 
■in early dale, followed by consecutive issoe« 
on the ijth of each month. The terms wit) 
be$!.;o per number, the subscriber to re- 
$er%'e the privilege of discontinuing his Auh- 
scr'piion if the plates and text of the first 
part are not satisfactory. The expense of 
publication will be very large, the plates 
alone aggregating fifteen thousand dolUrs, 
and it is earnestly hoped that the anglers of 
America will aid Mr. Harris in publishing a 
representative work on a scale commensurate 
with the importance and refinement of the 
art which we h.ive all learned to love to well. 
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Dtt. 3. — Charles Hillock, The Gr«At Roseau 
Swamp : C. A. While, On the R«piil Uiup- 
peatance »f ibe Ca%i Anilen o( itie Ctrvida : 
Thenbtld Smith. Peploniime Ferments among 
Bacteria ; C. I). Wntctiii. A v 'ivt^ liitgmla nrc- 
•crviiij' the Cat! □( [he Tedsncle; Theodore 
Gill, The Thylogcoy of tlie OlKea. 
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Dtt. 6.— \. U. Merer. The Nepliriie Qnes- 
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Lan|[Ut£e) Tnbc and Dialect nf ChtApat. 

BMgittfrt' CM, PkiU Itlihia. 

Nup \% W. H. Njunun, Cxlorimelric In- 
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j. E. Codaiaa, DcBcription. illustrated by Sped- 
mens, etc.. of Cement Tests, thovine ihc Ef- 
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toli*; G. R. tlendci*»n, BoUcr Specificationt. 
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American Ktilway4. 

Univrnity Clui. CeJitmKa. M«. 
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lish DialeciK in Modern English. 
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r.iher^ aibil [tiT paper, an «T^T t iaotf- 
laipd 1 I iiiliii iimni Jiiiiii»a.iiib»< 
•n«. Fdeil kn tliU btrulcr, ^ttmmt h ■ 
alwiyi conienieAl (or rcftMMe^ j 

H. D. C. HODGES, 

47 LBftyrtte Place, New York. 




FRIDAY. DECEMBER 23, 1887. 



\ 



A MOST INTERESTING cct.EBRATtON took pisce in Phtladelphia 
on Dnr. 13. The occa«on was the onc-hundrettlh anniversiiry of 
the binh of Thomas Hopkins Galbudct. the pionHr of the move- 
ment for the insinictitm of ihc deaf in this country. A short bio- 
graphicilsketch n( GnlLiudet wai rea<l, and one of his poems was 
recited by four deaf girls in the sign>langu^c. The addreu of the 
evCTin;* was delivered by Prof. A. Graham Bcil of telephone fame, 
And well known for his researches into the heredity of dcaf-mulism. 
Professor Beil gave an interesting historj-ot ihc knowledge of deaf- 
mutism, pointing out how coniplclcly its naiuie w;i& niisuodcrstood 
unljl within vtry recent time*. >Jot two centtines ago the legal 
Status of a deaf-mulc was like lha.1 of an idiot. The notion of his 
being capable of receiving education was ridiculed, and the only 
attempts to make them speak wiis by a church miracle. Three 
names in the eighteenth century stand out as the successful teach- 
ers of the deaf. — Hcimckc. Dc I'Ep^c. and Braklwood. Gallaudcl 
became iniercsied in the dcaf-mtite by meeting the young daughter 
<rf his neighbor at Hartford, Dr. Cogswell. Hcsuccecdcd in leach- 
ing her a little ; and when, later, it was found out how many more 
were simihrly afHictcd. a meeting was calkil at Dr. Cogswdl's 
boiiite, and it was decided to sen<l young Oal1au<Iel (o England to 
learn the methods of teaching, and introduce ihctn into America. 
He ainrived in England, and found thai Braidwood had hound all 
his teachers under a heavy line not to reveal his methods to any 
«ne. It was a money-making instilUlion, and after long delays he 
saw ihai it was hopeless 10 stay in England. He then fortunately 
met the Abbi De TEpce, who welcomed him lo France with open 
arms, laiiKhi him .ill he h;id 10 icach. and sent with him one of his 
most laienied pupils, L;kurcnce Clerc, to spread the great gift to 
America. On their arrival i hey founded the tnslitiiiion ai Han- 
ford, which soon gave rise to others all over Ihc land. The perse- 
verance and self-sacrifice of GalUudet were Ihc means of bringing 
a life worth Living to thousands of (he deaf of Amcinca. The ad- 
dress was interprcied into the >ign-langu^ge as rapidly as il was 
Spoken, and was greatly appreciated by the many deaf persons in 
the audience. The two sons of Gallaudei. both of whom arc en- 
gaged in continuing the work of their father, —one as the president 
of the deai-muie college ai Washington, the other as a p.tsior for 
the deaf, — were present, and made remarks suitable 10 the occa- 
sion. 






The death has been announced of Gustav Theodor Fech- 
Dcr. professor of experimental physics at the University of Lcipiig. 
Feehncr has been before the Hcieniitic world in many liclds of 
activity, and for many years. He began his career aa a ph}-sicist, 
(or many years devoted himself to eKpcrimcnial work, and 
it«d a physical journal. But the chief work of hit life was be- 
in when nearly sixty years old. This was the work on psycho- 
physics,^ a ticld hitherto touched upon in only the most meagre 
way, and owing its scientific recognition as well as its systematic 
development to him. He h«re announced the psychcphysic law, 
stating the relation between the intensity of the stimulus and that 
of the re&uking sensation, and vcriticd it with a large number of 
ingenious and laborious experiments. Around this central con- 
ception of Fechner's has sprung up a large literature, in part criti- 
cising Ins fundamental pomts, in part developing and atlding to his 
work and hit methods. Whatever the final outcome of the move- 



ment, it will always owe its vitality and its scientific devdopraent 
to Fechner. This Interest was maintained by Feehncr until his 
death. Two more hooka on psychophy^ics appeared from his pen, 
and a large number of articles, the laii of which were written only 
a few years ago. Fechner's mind woschnractcriicd by two streams 
of interest: the one leading htm to eiiact science, the other to a 
somewhat imaginative speculatiim. He was deeply impressed with 
the poetic, the mystic side of nature, .ind siniggled to make the 
world seem rationiil without losing any thing of grandeur or mys- 
tery. These two streams of thought come nearest to meetii^ In 
the second pan of his psychophy^cs. but it b greatly to hb credit 
that he succeeded so well in keeping science and speculation apart. 
Only once did he seriously confound the two. and that was in the 
somewh.ai subordinate part he played in ' the fourth -dimension 
experiments' of Zbtlncr. Besides his scientific works and his 
speculative ones, he was the author of a book of poems and a book 
of riddles- He died at the advanced age of eighiy-six. He had 
been troubled for many yeant by a double cataract, and was pre- 
vented from doing much work by thb disease. 



The Wouan's Tkuperance Pubucation Ajkiociatiom of 
Chicago has just bsued a little book by William T. Homaday. en- 
tilled ' Free Rum on the Congo.' Thb book is an earnest appeal to 
Americans for the suppression of the liquor traiiie in Africa, espe- 
cially in the Kongo liasin. As might he expected, iltc author 
ascribes the destructive influence of European civilization upon the 
natives of all counlries almost solely to the influence of alcohol, and 
overlooks other imponant agents which nobody, however deep his 
symp.ilhy with the tinfonunate victims of European civiliiatlon may 
be, can remedy. The physical destruction of uncinlized r.-ices is 
Imiughi alwut by diseases introduced by Europeans, among which 
alcoholism ukes its place, although not by any means the most 
prominent one. But the menial deterioration of the natives is not 
less important. The cheap products of European manufacture, 
which are in every respect superior to those of native manufacture, 
make the native arts and industries dec line rapidly, and vanish with- 
in a few years. As nothing new b given to the natives lo place of 
their lost arts, their lost culture, they sink to a far lower stage than 
they occupied before the advent of the whites. It is at this moment 
that the nitssionary generally makes his appearance. It is only in 
rare instances ih;il he succeeds in raising the natives to a higher 
standard. ("leneraHy the Christianity he introduces is nothing else 
than a new fetich instead of the old one. He is taught that agri- 
culture is the only means of civittjing a nation, and applies this 
ihcoiy regardless of the character of his pupils and without effect. 
Thus the native falls into a state in which he ncqinres European 
products, and has Utile to offer in exchange. He is not accustomed 
to work hard and steadily, and therefore the sole effect of his con- 
tact with the white man is the promotion of his laziness and of all 
his bad propensities. In these two facts lies the root of the de- 
struction of uncivilised peoples. Alcoholism is only a small part of 
the evil influences thre;ilcning the natives, and the suppression of 
the liquor traflic will not go far to improve their condition. Ids well 
known that the negroes throughout Africa, with the exception of a 
few tnl>es, were acquainted with alcoholic drinks before the advent 
of the whiles. The Ka^res. the Ualunda, the Waganda. brew beer 
and make palm-wine, which they drink In excessive quantities. Dut 
rum and gin are more dangerous, as they contain more alcohol ; 
and a law prohibiting their importation would be a gain for the 
natives. Uut the Woman's Temperance Association, in eodcavoring 
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to arouse an intcrcsi in the suppression of alcohol Irafiic in Africa, 
ought lo Imow. that, even It Its aims were reichcd, the negroes would 
be little belter oft. There i» only one way to improve ihcir state : 
it is to develop their arts and indiutric» : lo Improve the methods 
of ngricullurc where such is pr%clified, to further stock raising and 
trading where the negroes arc stock tatscrs and traders. After this 
has been done, the tnissioniry may be able lo Chri^tiani/e his pupils. 
The iniclligeni missianaries. who undcrsidnd thai an improvement 
of the material welfare of the n.itivcs must precede any leaching 
of religion, arc not many. The author, whose aims arc very praise- 
worthy, has not grasped (be question of education of the natives 
He OTcrestimates one causeof their ruin, and utidcreMi mates their 
faculties. The spread of Mohammedanism shon-s thai the native 
b well able to protect himself from alcohol, if his other cncrj^ics arc 
not destroyed by foreign inHuence. This shows tliat ihe principAl 
problem is not ihc prohibition of alcohol, which of course h the 
chief aim of the Woman's Temperance Association, but the 
stimulation of Ihc energies, and development of the fBcultlcs. of 
Ihe natives. 

THE GERMAN SYSTEM OF NORMAL SCHOOLS.' 

In Germany schools have a social as well as an educational 
rank. They may in general be divided into lower, middle, and 
higher schools. The tuition, which Is common to all. is graded, so 
that the poorer and lower social classes are driven inio the lowest 
grade of schools. These arc called yMs. or people's schools. In 
Prussia ninety-one per cent of all children attend them : in Bavaria, 
ninety-six per cent. Their wursc of study is roonilcd up and com- 
plete in itself. This school leads into no liighcr school. The 
length of its course of study is eight years. — from the age of sis 
to that of fourteen. It is for thi* grade of schools that the Ger- 
man normal schools prepare, and have always prepared, teachers. 
The higher schools are taught by classically trained university men, 
even in the elementary grades. 

German normal K'hools arose in the middle of the eighteenth 
century, and were established and maintained almo&i wholly from 
philanthrope moiiv*s. They educated pious >-oung people for a 
business to which was attached neither competence nor worhlly 
honor. Externally their growth was grt-aily siimolaied by the rwe 
of that great democratic wave which has swept through the world 
durint; the present century ; (urihcrmorc, by that fear ol an unedu- 
cated proklariai which arose with ihc French revolution ; and, 
finally, by that high patriotism wliich saw in ihe education of the 
German people the hope of freeing Germany from the dominalion 
of Napoleon. Internally the normal schools received a new birih 
through the edueational revival which arose with Rousseau ami 
Festalctzi. 

But at the close of the NapoteonJc wars. Germany relapsed into 
the old police state, and saan suffered ihe internal contradiction ol 
a free inlcilec(u<Ll dc:vdoi>m«nt of the people in its schools, and the 
cast-iron ri^diiy of a bureaucraiic and dcspoiic system of govern- 
ment. This contradiction culminated in the revolution of 1848. A 
rc-action followed, and the normal schools, which had grown nu- 
merous, were accused of being ihe main disseminators of revolution - 
ar)' ideas. In 1S54 there followed the three famous I'rusuan Reg- 
uLitions, which eliminated from the normal schools the spirit of 
Pcslaloizi and modem development, and reduced them to mctlieval 
handmaids of the Church and a bureaucratic State. Other German 
powers followtid the example of tVussia. Authority took the place 
of self-activity in the Klioolroom, and German education »ank 
from its high estate. This was the condition of education in Ger- 
many until the great clay of German unity, which came at the close 
olihc Franco- Prussian war. The oppressive Regulations were re- 
pealed, the spirii of progress and fi^c dcx-clopmcnt of mind re- 
lumed, and Germany resumed her former place as ihe leader of 
educational advajiccniciit. The nunibei of normal schools in- 
creased, until there were enough 10 supply all teachers needed for 
the people's schools. The number in 1883 in l^ssia was one 
hundred and eleven, nine of which were for women, the rest for 
men. there being no co-education in German normal schools. Each 
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school has a director, a head teacher, four ordinary teachers, aad 
one assistant. Il ia attended by about a hundred students, about 
Iwo-ihirds of whom board in the school. The board is very cheap, 
not exceeding a dollar a week. The State pays Ihe deficit, if one 
occurs. 1 apprehend ihal the main reason for this do3« connec- 
tion with the school is to be found in the tendency of tbe noma] 
students to imitate the excessive beer-drinking and caroucing so 
common among the students of the university. The employment 
of women as teachers in Germany is yet regarded as an cxpcrinKni 
in many parts of Ihe country, and occurs usually only in graded 
girls' schools. Dirccior l-cut£ of Karlsruhe said to me, "So (ar, 
they give gootl satisfaction, for ihcy are siUI young and fresh, 
but who knows what ihey will become when ibey get old and 
erets ? " 

The fact that Germany can supply all its l-'o/Jit schools with 
graduate teachers from the normal schools, linds its explanation In 
these f. lets : 1. Ail siudenti i.nke a continuous course, and all 
graduate, as indeed ihcy must before they can become teachers ; 2. 
Nearly all graduates remain teachers, for a German rarely becomes 
that for which he was not speciallyeducated; 3. Teaching is a p«<o- 
fcssion in Germany, since none but trained persons are allowed 
permanently to teach in that coufilry. The teacher is a civil officer, 
and holds his poMtion with a life-tenure. I find by compulation 
that the average length of sen-ice of Prussian teacheni (or the tail 
atty years is sixteen and nine-tenths years ; so thai, aside from the 
increase in the number of schools, but five and nine-tenths percent 
ol the whole number of teachers must be renewed yearly. Direc- 
tor Rein of Eisenach, in Sachen-Weimar. and Director Leuu of 
Kari<.nihe. in Baden, both assured me that not more than five per 
cent of the number of lenchers in those stales is renewed yearly. 
This makes it possible, with a reasonable number of normal schooK, 
perhaps one for each hundred thousand inhabitants, to supply 
trained teachers for all schools, Ever^' year, however, in lUmuts, 
over twenty per cent of all icjichers .ire beginners. At this rate. 10 
supply our Illinois schools with trained teachers, it would take one 
hundred and lony-two normal schools, each having one hur>dred 
students, a three-years' course, andgTaduaiinglhirty-lhrcesiudcDti 
annually. Wc have, in reality, two normal schools, which gradu- 
ate (root twenty-five to forty student* cich year. 

German normal schools are adminislcrcd by Ihc state educa- 
tional minister or commissioner, a provincial school commuuion. and 
by the director. 

The same difficulties which have beset us. concctning the proper 
preparation of candidates tor the normal schools, exist in Germany, 
Most of their candidates come naturally from the VMj or people's 
schools: but. as we have seen, their course of study is strictly ele- 
mentary, and closes when the student is at the age of fourteen. 
The common rule is to require three years of preparation before 
entering the normal school, This preparation is obtained in any 
one of three ways : 1. Privately (this happens in villages wttere 
only the KtfWi school is found); 2. In the advanced grades of mid- 
dle and higher schools; 3. In special preparatory schools, 
ihis kind. Prussia has thirty, whereas each normal adiool of Saxony 
has its own preparatory school. The pupils are heir taken at four- 
teen direct frum the I'Ms school, and graduated six years later. 
The course of study in the preparatory schools is purely academic, 
and consists of (1) religion, (i) German (reading, grammar, eic. 
(3) maiheinalics (arithmetic, algebra, geometry), (4) history, i 
geography. (6) natural science. (7) writing. (8) drawing, (9) siogiog-, 
(10) violin, (11) piano, (isj harmony. (13) gymnastics. 

That every normal school must have a model and training school 
has long since been cslablished liy law in Germany, ar>d fs m 
longer a ({uesiion of debate. As the late Director Kehr. of th« 
Haibersiadi Normal School, said, "a normal school without a 
training-school would be like a swimming-school without water.' 
The only feature to which 1 wish 10 call your attention is the fact 
that in Prussia each training-school has a country or district schoo 
department, i.e., a model of a school taught by one teacher, so thail 
the students have a complete picture of a village ungraded school 
I do not dwell upon the subject of Ihc training-school, for 1 believe 
that ihiscQuniry has now become pretty thoroughly convened lo 
the idea that the training-school is a necessary part of any thor- 
oughly equipped normal school. Some of you will remember, bow- 
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ever, in tJie discussion of my pa^per on model scliools. ai Sanioga. 
in 1883, that one oi your ntcmbers inrlutgcd in a prophecy concern- 
ing A gentleman who was advocating the need of (raimng-scJiools 
in New Euglmd normal schools, to the effect, that, if ihe gentle- 
nuin lived nve years longer, he would noi know so much about Ihe 
subject as he did then. Only four ol the years set by ihe prophecy 
arc past ; but. if that genlleman has even begun to know less on 
this topic than he did then, he can lell us to-day. for. by a coinci- 
dence, he is to discuss this paper also. I may remark In pa^sii^. 
that the training work takes place during the second and third 
years of the course, and consists of, obsen-ation. 60 hours ; model 
lesson* by the faculty. t30 hour»; Inal lessons by tlie pupih. 80 
hours ; special preparation for teaching in Ihe training-school, 40 
hours; leaching in the training-school, almut 300 hours; critical 
discussion of class exercises conducted by ihe pupils, 40 h^urs. 

We come now 10 wliat has long been a serious problem in 
American normal schools ; vix., the amuigemeni of the curriculum. 
and the relation of academic to profes.sionat wivrk. There has 
been a growing feeling tn some parts of this country thai the nor- 
mal school has no business with acidemlc training, but should con- 
fine itself strictly to professional work. I judge from last year's 
report to this body, that some, wishing toconform to modern senti- 
ment but not seeing how to do 50 in reality, have apparenlly re- 
christened some of their departments; so that that which used to 
1m known as academic work, hsu now become professional work 
of ihc scricicsi kind. This may look wcU on paper, but It only re- 
tards a true solution of the difficulty. 

It may in general he remarked (hat Ihe curriculum of the 
Prussian normal school consists of the same subjects pursued 
in the preparatory course, together with ihe theoretical an<l prac- 
tical professional work proper. Fion] this we may infer, what is 
the fact, thai it is the concurrent testimony of schoolmen in Ger- 
many that no amount of theory about teaching the various branches 
can equal a thorough review and sludy of Lhem in Ihcir relation to 
the lcu:her and the children m be taught, .^endemic insirucilon 
is. then, in their view, a necessary branch of normal-school instruc- 
tion, and not something which, under changed conditions of prep- 
aration, might be dismissed with profit. This docs not mean, 
however, ihai academic instruction in a normal school should noi 
differ essentially from academic instruction in a high school. As I 
apprehend the matter, it is in this particular that we have the most 
room for improvement, t will explain, later, the way in which f 
think this improvement can be made. 

No subject is pursued for less than oneycar. while many subjects, 
such as history, geography, drawing, gymnastics, and certain 
branches ol music, are studied throughout the entire three years. 
Many other suhjecis arc studied continuously fur two years. This 
arrangement is made possible by the fact that attendance by the 
students is continuous throuifhout the entire course, whereas our 
broken attendance compels us to make the school term the unit of 
lime for a study, ll is curious thai the number of hours per week 
assigned lo any given subject does not exceed two, except for 
arithmetic and algebra, biblical history, and teaching in the train- 
ing-school. 

Such, in brief, is Ihe German normal school system. But what 
ot It ? What docs il mean for us? Can we attain 10 any such re- 
sults > What arc the conditions by which its dcvdopmcnl must 
be determined? 

The average American normal school may. perhaps, be fitly de- 
fined as a high school with a training attachment, having the 
limitations of a low-grade high school, and the ambition of a high- 
grade colkgc. 

In order that the changes which I have to suggest may be seen 
to have some basis in reason, I wish to make certain propositions, 
which, since 1 shall not have time lo demonstrate them, may be 
considered as sclf-cvidcnl truths until ihey are shown to be erro- 
neous : — 

1. Thai, sintc the great majority of students who enter a normal 
school leave at or before the end of the first year, the curriculum 
for (hb year ought lo be a fair, though elementary, representation 
of a complete professional cducuUon. In the Illinois Normal School 
At Normal, acvcnty-two per cent of the students do nut enter upon 
ihe second year's work. I f the principle stated is a sound one. no 



great educational department ought (o be entireJj- neglected in the 
first year's course ; yet in our curriculum, psychology' follows 
theory and art of education, anil is found first in ihe secoml year. 
Again, natural science is a great and growing deparimeni of edu- 
cation, )%t we meet its first manifesution in our course of study in 
the second term of the second ytsir. I pru[K>sc lo put physiology, 
at least, into the tirsi year's course. A little further on, I shall 
propose changes in Ihe theoretical professional work. 

2. That the education given in the great mass of normal schoolr 
must, in the nature of things, remain elementary in character. 
College and university trained teachers do not compete for po«- 
lions in the district and village schools, even in old countries, where 
the struggle for existence is sharpest ; much lens are ihey likely to 
do so in this country. Schools payiitg from three hundred dollars 
to live hundred dollan only, must be filled by persons having only 
secondary education, ^nce, then, the normal school cannot com- 
pete with th« college in higher education, it is idle to load up the 
curriculum with so many college studies, but is wiser to spend more 
time on fewer subjects. For example: we at Noonal teach six 
sciences, otie of whicli gets fifteen weeks, wliile each ol the others 
is studied for a bare twelve weeks. Further, we devote tix weeks 
to the history of education, and another six weeks to Koscnkraiu's 
■ Philosophy ol Education.' — Ihe best yet the most difficult of 
works on education in the English language. It nesds no argu- 
ment lo show the fotly of making so many beginnings which lead 
10 so Utile, or of making so large a coniribuiion to the mushroom 
education of the limes. I make the verj- motlest proposal in rwgard 
10 natural science, that astronomy tie dropped, and that the two 
great rcprcscnutivc sciences, physics and (oology, receive at least 
two terms each. • 

}. That any serious attempt greatly to raise the standard of ad- 
mission wUl Rid in driving most of the male students out of the 
normal school. Witness the ad\-anced State normal school at 
Milwaukee, which enrolls but one man. Any other normal school 
which demands Ihc completion of a high-school course of study as 
a condition of enlrance, will, I imagine, contain few male sttulents. 
From this ii follows, that, if ihc normal school is amic purely pro- 
fessional, it is likely to become purely female. 

4. That every normal school in America should teach gymnastics 
two hours a week ihrouKhout its entire course. It is exceedingly 
rare to see a stoop-shouldered or consumptive-looking man in Ger- 
many. Sitting one day in ihe t^arden of the Luxerobourg, in Paris, 
I bcgim to count the number ol round-shouldered people who 
passed. All classes were represented. Oflhosc I counted, thirly-stx 
were straight, and sixiy-three were more or less round-shouldered, 
many ol tlvcm seriously so. Gymnastics is thoroughly universal in 
all German schools, hut is. or at least has not been, in France. 

J. Thai our normal schools should make a much more serious 
business of music. There is not time to discuss this point. 

6. That since the normal school b elementary in its scope, and 
since the American teacher, unlike the Gennan, has no limits set to 
what he may become, the th'ng of moat lasting benelit which the 
normal school can do for him and the Slate is to quicken him to 
the widest professional growth. 1 have little doubt that some of 
the early norm.il schools, with iheir one-year courses, did far more 
toward.s implanlmg a growing inspir^ion in their pupils than wc 
do with our three years of grind. To this end I would have a more 
rational and far-reaching professional course of study. I pn>posc 
therefore, the following ; fint ytar. first tcmi. observation ; second 
terra, elemeniarj- psychology: third term, elementary theory and 
practice of leaching. ShomJ ymr, first term, logic and advanced 
psychology; second term, history of education: third term, philos- 
ophy ot education (Roscnkianr), Third year, entire year, two to 
three hours per week, illustrative traching. united with the princi- 
ples of methodology, — a subject which, so far as I am aware, has 
received little or no attention in American normal schcx)ls. 

7. Thai il is lime fur the normal school In America to pass that 
stage of its development in which it is a high school with a training 
attachment, and that therefore, aside from the strictly professional 
work, a more pedagogical treatment of the academic braiKhes is 
needful. To tbb end I propose Ihe following : {a) that the teacher 
in charge of any given branch should give instruction in ihat sub- 
ject throughout its entire scope as an organic whole, and not merely 
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in its high-school phases : (S) thai he should conudcr his subject 
in i IS rise and dcvHopment as a factor In education: (f> that, he 
»houl<l present an hiatoricnl ricw of his subject in r<^ard to mcthcKls 
as the best sii(cgu.iid against a mechanical and slavish copying of 
educational devices ; {rf) that he should consider the educaiiona] 
Tunctton and value of his subject ; (/> that he ihouid treat his sub- 
ject til ils co-ordinate relation to the other subjects of Ihc nirric- 
ylum. 

8. That, finally, since a large part of normal- school work is 10 fit 
teachers (or the district nnd country school, it is advisable to havca 
type of this kind of school in the training depanmcnt. 

Chas. DbCaiuio. 

THE CONTRNTS OF CHU.DKKN'S MINDS. 

It will be remembered thai several sets of tnieiesting investiga- 
tions hare been carried on in Germany and Traace with a view to 
determine what the actual content and capacityof the child's mind 
arc In iftSi Prof. C Stanley Hall tried experiinenis with Ikiston 
school-children, similar to those made a.broad, and piihliithed his re- 
sults in the }'rin<tlo» Revieia. The December issue of the \joa- 
^Qw JouTHiil oj Eiiucation contains the record of a similar investi- 
gation iin<lenaken by an English teacher. The following abridged 
report of it is not only of interest m itself, but especially for the 
purpose of comparison with the results of the aiienipts elsewhere 
made (or the same purpose. The answers were given b/ sis 
children. Unfortunately, the results obtained under the heads of 
' Observation " and ■ Infonnation ' — the most valuable of .ill — are 
very briefly given in the original. The following are some of 
ihcm : — 

What is bread made of? What is the use of sleep? How 
would you get a garden full of flowers? What is the color of 
r^way-signftls ? How do chickens come into the wodd ? In re- 
spect to all these questions, the children tailed to differeniiatc to 
anygceat extent. To the question ' How many legs has a Kpider? ' 
A answered, " Six ; " and E, ** 1 almost think six. 1 killed all the 
spiders in aunt's g.inlcn yesterday." — " Why?" — "■ Oh, ]u« tor 
sport." To ihequestion ' Mark the length of a foot or this bit of 
paper," A marked I foot 3 inches ; B had never h«.ird of a foot; C, 
S inchct, remarking. *' Some people's feci arc as long as this, aren't 
they?" D drew a correct foot, having toes and heel; E marked 
2 inches ; F. a foot nnd a half. To the question 'Who rules over 
England?" A and E anawcrcd, "Queen Victoria:" B, ■'The 
King. 1 don't know who the King is;" C and F did not know; 
and D made a rigtn.\role statement about railw:iy-Iamps, because 
he could not answer the question, but wished to show that he knew 
something else. 

The questions were put to each child alone, and they had no 
opportunity for talking about them with their companions. The 
questions were introduced after a friendly talk with the child, and 
after shyness had somewhat worn off. The attempts to draw out 
a child's moral notioru almost ' invariably failed, as the children 
grew shy. The children arc indicated by letters. A. B, and C 
were girls, aged respectively 8. 7. and 6. A was Fs sister, and 
came from a cultivated home, as did all but C. D, E, and F were 
Ijoys. aged respectively 7. 7, and 6. .\ had been running wild for 
week*. F for months. D had attended school for a short time. C 
and F had had home teaching. The children enjoyed the ques- 
tioning greatly, and it was more dilticult to keep them 10 Ihc [x>int 
than to extract answers from them. 

Oelow are given a >eleclion of the questions and answers, under 
the heading of the faculty which ihcy were designed to (est: — 
RcasoDing Power. 

I. Why do children have to go to bed so mudi earlier than 
grown-up people } 

A. Uecause it is better for them: I don'l know why. ts 
it to make them strong.* 

B. Because they are not so old. I don't know any thing 
else. 

C. Because they are little. To make them get up early. 

D. Because Ihey get so tired. I think it is a good plan. 

E. Because they get bo tired, and because they are 
smaller. 



F. Because children are younger, and they must get more 
sleep, and that they don't get wi lire*! as grown-up people, 
a. If your porridge is hot, why do you cat the outside edge first ■ 

A [had never heard of porridge, so look soup]. Because 
it would be cooler. I don't know why. 

B Ipea-soup taken|. Uecause it is colder; because ihe 
edge of the pLalc goes round it. 

C [porridge]. The edge, because it is cooler, because the 
plate is cold. 

I>. I should eat the edge first bocatisc it is cooler ; ' be> 
cause it touches the mug. and the mug is cold. 

£. Round the edge because it is coolest, because it ts 
against a cold basin. 

F [had heard of. but never seen, porridge; soup takenj. 
Because it is cooler. I don't know why it is cooler. 

3. Do crossing-sweepers like tine or wet weather belter? Why? 

A. Wet. because they have more crossings to sweep, and 
will get more money. m 

B. Fine, because it does not rain. ^ 

C. Wet weather, because they get more money. 

D. Fire, because he can be outtcr more, arvd can sweep 
the roads more. Do they get money for It ? I should not 
do it unless I had money given to me. 

E. Fine weather, Well, perhaps they do like wet weather 
for more sweeping. They like it wel. and then to leave off 
raining while they sweep. 

]'. Wet. because they get more money, because people 
don't want to walk in the mud. 

4. What is the good of going to school ? 

A. To learn your lessons ; to leam every thing-. | " Wdl 
you have learnt every thing when you leave school ,' "I Na 
I" Then why don't grown-up people go to school?" A 
looked puzzled, then said) Because they know -what linle 
people doni. hut ihey don't know ei'cry thing. 

B. To leara to write an<l to play. 

C. To get you clever. 1 think every one gels cle\"er wb» 
goes to school. 

D. Because it tenches you to know things when you grow 
up. ["What things?"] Oh! about trains and liow the 
lines are made and laid down, and all that — and — Oh ! [he 
looked quite awe-struck] is it not a wonderful thing how an 
engine is made? 

E. To leam things ; reading and vmling. sums, and the 
multiplic.ition-table. 

F. To team something. I Jon't know any thing else. 

5. r gave the child several sticks of the same length, and asked h 

lo make a cage for a bear with four sticks, so Ih.nt it could not 
get out ; then with three sticks, then two. 

A. 1 don'l know how. !'"Try."l How big is the bear? 
(Gave a piece of paper to represent bear.) First took 
five sticks, then right with four, then right with three. [" Nctr 
try with two."[ Promptly, " I can't, unless the bear can get 
in here." putting the sticks side by side, and she slipped the 
bit of paper between, but said at once, " It would shp oui ai 
the end." 

B. Did all right ; Uied a little with two sticks, then said 
emphatically. ■" No," 

C. Four and three right at once ; when asked to Vrf twti. 
said r<^uishly, " I'll have to make a cage with one next, 1 
(*in'i do it with two," 

D. Four, right ; three, first wrong, then right ; with two. 
tried again and again, and needed help to see that it coultS 
not be done. 

E. Four and three, right : then said. " I don't kitow how 
wc are going to manage with two." He tried, but at once 
gave u p. 

F. Four, right ; three. " I can't;" then. very tjulckly. "Yes. 
I can '■ — right. Tried two. but said at once, " Ko, I eanX"* 

Inagioatioo. 
I, What is the moon? 

A. A light. 

B, A man. I don't know why I think so. 
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C [laughing). We call it a cheese, but il isn't really. 1 
don't knou-. 

D [nvtnntlj]. The moon i« God. (•■ Is that «actly what 
you mean ? "| So ; 1 mean because Cod made the moon ; I 
don'i know wlut ii is M all. 

E. I know il ie a big thing, and 1 think to myself it's 
something lilcc the sun ; Il shines just as bright. 

F. Oon'i know. nc^■CT thought. 
What is thunder? 

A. When clouds meet together and moke a great noise ; 
when they bang together. 

B. Don't know. 

C. Thunder inakcs a noise, that's what it is. 

D. Long pause ; then. " Is thunder Cod ? Well. God sends 
thunder, docs not he?" Then followed a long outpour oa the 
folly d standing under a tree during a thunder-siorm. 

E. A rolling thing that makes a great deal of noise, that's 
what it is. 

F. Nasty little bes«ts, Further inijuiry hroughi out. '• It 
kills nasty little beasts that cat the cabbagea." 

U you went up in a balloon higher and higher, what would you 
come to at last ? 

A. Tlicsky. The sky is heaven. [Very shyly] I for^ 
what heaven is. 

B. We should come to the sky : the sky b water. 

C. I don't know. 

D. t dna'i know: but I know if you go up high enough 
you can't tiR-nihe [ here fallowed remarks too numerous and 
rapid to be taken down]. 

E. Clouds and heaven. 

F. Come to the sky. 1 don't know what the sky is. 
4- What .-igc do you think it would be nicest to be, and why ? 

A. I ilon'i know. 1 don't want to grow older all of a 
sudden. 

B. Twelve [but she was too shy to tell me why]. 

C. Seven, because it is a year older, because then I should 
not have to go to school so long. 

U. Nine, because I think then I should know a little 
more. 

E. Well, for m>-seE[. I should think about ihiny. because 
you would be of age, and couUI dn nearly what you liked. 
I should go to theatres and cricket, and play football and 
run races. ["Shall you do any work?") Oh. yes! 
[" What should you do > "] Well, i( I had my own choice, 
I should not mind being a coachman, that's what I like — 
Aerses. ("Do you like dogs too? "] Well, I liavcn't had 
much to do with dogs. 

K, Twenty, because 1 could wear trousers then — and 
what age would /^x like to be? 
What do dogs think about? Can the)' Ulk to each other? 
How? 

A [much amused t- Oh! I don't know; I don't know if 
they think or not. They talk in their way, I don'l know 
what they say. 

B Uon'i know, t don't think the)- do think. No. 

C. They don't think at all. do ihej- > They can bark, not 
lalk properly, but they understand each other. 

D. Think about nothing but eating. No, except they can 
bark. 

£. Some dogs think about biting people, some about eat- 
ing things, and some dogs think about being kind ti> people. 
They tatk in a dog language that people can't underMand, 

¥. Biting and fighting. I don't know any thingelsc. Yes. 
they bark. 
If you could go 10 the bollom of the sea. what should you expect 
to see ? 

A. Sand and Mones and fiah. I don't think there is aity 
thing else. 

B. Animals, fishes, sand, and stones : nothing elie. 

C. You would not sec any thing, because it is so dark when 
yuu.are under the se.t. 

D. I have nwer seen the sen. \" Tel! me what you think 
it is like.") It's blue, and the waves come up higher than 



this chair. I should sec a hH of sand, and a kil of shells, ami 
a bl of fishes, and a lot of crabs. They bite your legs dread- 
fully, crabs do. 

£. Fish and shelU, seaweeds, and some boats, perhaps, 
ibat had sunk: jclly-lish. I dare say, and I'n heard [very 
mysteriously] that there are mermaids, but 1 don't think so. 
do you? 

F. Fishc& people which have been drowned. 
7. What are (airtex .' Where do iliey hve ? 

A. There aren't such things. 

B. Don't knou-. They are fairies : they are just fairies. I 
don't know where they live. 

C. Don t think I ever heard of them. 

D. Fairies arc spirits : they look latberlikeanangcl. Y«s. 
rattier. We can't see angels: there might b» an angel 'm 
this room, and you and 1 couM not see it. Angels are so 
light, any one could lift an angel. When Jesus wasoo earth 
there were angels. Do you know what wonderful things 
Jesus could do ? I A fluent story of the paralytic maa fol- 
lowed.] That was years ago, they don't do such things 
nowadays. Fairies live under trees : acomii are their tea- 
cups. 

E. I know there arc those, because there was one scTcained 
out to mother. Very little things, I cupect. not much larger 
than this [he measured about an inch and a <|uarter). They 
lire in the woods and under toiuj-stools. I expect the)' come 
into our houses at night. 

F. There are none. 

Sense of Beanty. 

I. What flower do you think the prettiest, and why ? 

A. Oh ! Ihey are all so pretty; 1 don't know. ["Suppo** 
I promised to give you a nosegay of scveriil pretty Sowers, 
which would you choow?") Fofget-me-nots and vlolcis 
and daisies and may-blossoms ; I don't know what else. 

B. GardiniMS because they smell sonke. 

C. A rose, because it is a very prettj- Hower ; thefe Is. 
nothing clae like a rose. 

D. A sunflower, I think, don't you ? ["I think I like sot>*e 
others better."] Oh ! but just you rtmcmber how long lt»ey 
last, and those liny (lowers don't last verj- long. I say (very 
confideniiallyl. do you likebtc.id-*nd-t>utier pudding? (•' Not 
much."! I'll tetl you what I like, and 1 am sure you will too. 
and that's suet-pudding smoking hot with raisins In it [a long 
outpoui on puddings followed!. 

E. A rose. It has a lot of son ol Uitle things inside, 
petals, red and yellow, cream-colored and white. 

r. A while rose. I likr them because I think them pret- 
tier than any other Rower. 1 don't know what it is like. I 
can't tell >-ou. 
3. What ts the most beautiful thing you ever saw? 

A. Don't know [thought hard, slill didn't know. "Haw 
you seen any beautiful thing lately ?"] Yes. the sea. wlietn 
it Is calm, and sometimes when it's to«^. 

B, Roses. 

C Stuffed animals and thirds. 

D [thought along time.then asked] An animal? ["Just 
as you think, any thing."! Well then. I think an air-ball ; 
how difficult Ihey must be to make ! [Too rapid a descrip. 
tion followed to be taken down,] 

E. I like the mounuins very much. (" Have >'ou eversecn 
any?"] Oh ! I've been to Italy and France and Pans. I 
was very little, but I remember the mountains. 

F. I don't know. [He thought harv), and then said.almost 
as If watching them ! Fireworks, sky-rockets, lovely ! 



BOOK-REVIEWS 

Crnrtdxiigf dfr pkysiolBgiuhtn Ptytkol^ir. Von WtLHKLM 
WuNiiT. 2 vols. 3d ed. Leipzig, Engelmann. S". 

Professor Wusdt of ihc Univcraity of Leipiig has indcliWy 
associated his name with the development of tlie scientific study el 
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miiKl ihat plays so prominent a, rMe in the science uf this century. 
Keginning his Circet as j [)hy5iolo];i5t, he soon saw in the pursuit 
of hi& specialty the opportunity of bridging oi'er the gap between 
body and mind, or, better, o( restoring to ila original unity the 
study oi the two as different aspcas of one phenomenon. The 
field of physiological psychology had been simply touched upon 
here and there. It lacked systematic treatment »swc11 as rceogni- 
lion a» a tUsiinct science. Both of these he attempted to supply ; 
-and the attempt, ronsi^ering the inherent difficulty of the subject, 
has been eminently successful, lie published the fii-st systematic 
■text-book in this field in 1874. a stcond and much cnUr|rect edition 
appeared in 1S80, .intl the third lias just -ippeared. In the«c thir- 
teen years the growth of the science his been rapid, xnA the fact 
♦hat the validity of this increase is in <skax. pari not yet tested 
makes it neceSsiry to record much that our successors will be able 
toomil. But independently of this technical aspect of the study, 
science owes a debt to this movement similar 10 that it owci to 
Datvrin. The one introduced the same rejuvenating ferment into 
the dIscusMon of philosophicAl problems as has the other into that 
•cf biological problems. It has given meaning 10 facts formerly 
isolated and uninteipreled, has erected a sign-post dircaing the 
way (or the future, and has prevented much useless and irrelevant 
speculation. It Is to be hoped th^l the objects and methods of this 
science .ire to-day too well known to need more than a mention in 
this connection. 

The question of most natural interest in the notice of this text- 
book is the extent and nature ol the changes that have been made 
in passing from the second to the third edition. While the author 
has made alterations in all parts of the work, the topics that, have 
been most altered are the following, and ihey indicate very well the 
fields in which recent research has been active. The anatomy 
and physiology of the central nervous system, and particularly of 
the pails connected with the highest psychic activities, have twcn 
much revised. Next, the expcii men 1.-1! study of sen«aijon, both 
qualitatively and quantitatively, has received valuable additions 
from many hands. The chapter on auditory perceptions has been 
rewritten, and that describing the measurement of the timesof psy- 
chic processes has been made to include the most recent studies, 
especially those made in Professor Wundt's own lalmraiory. 
Whether these changes justify the puhlicaiton of a new edition is a 
question upon which opinions will differ. A great deal of what has 
'been added has been already published in the Phiioiophische 
SttiHien. edited by Professor Wundi : and. as most of this m.iterial 
is only of technical interest, it.t incorporation into a text-book Is 
hardly an advisable step. Again, the advance in the knowledge of 
facts has brought with it an advance in the presentation of theoreti- 
cal views, and Professor Wundt has hardly undertaken the radical 
Idnd of revision that the appreciation of these would justify ; in 
other words, if a text -book in physics were written upon the plan of 
chis work, it would amount to a cyclopedia, and the reader of that 
cvclopaiKJia would be at a loss to distinguish the imporl.ini and 
•clearly established from the unessential and provisional The 
book has grown thicker where it should have grown (ieeper. 
Finally, at the risk of singling out a trivial matter, an American 
nadcr is very much struck with the absence of all mention of the 
studies that have been contributed to this science on this side of 
die Atlantic within the last few ye.irs. These studies to a large 
eitent fall in those chapters that have been most fully revised ; and 
this, together with the fact that they have been noticed in Profes- 
sor Ladd's ' Psychology,' makes the cause uf this omission all the 
more strange. 

Sptsiai Kartt van Afrika. Gotha. Justus Perthes, f*. 

The second edition of this valuable work on African geography 
is now complete. It consists of ten sheets, and coniiims all the new 
discoveries made during the last years. The coloring of the new 
edition is more delicate than thitt of the first edition, .ind the politi- 
cal boundaries have been indicated in colors that do not obscure 
the physical features of the country. The nnap is carefully com- 
|nled Irom all the available material, and is indispensable to the 
student of African geography. Although it is only a year since the 
litst edition was completed, the additions to our knowledge of some 
parts of Africa arc so considerable that the sheets had to be practi- 




cally redrawn. On the sheet Kongo we find the results of Capello 
and Ivens's jnurnc>'. Rcichard's journeys west of the Tanjranyika, 
and the numerous explorations on the tributaries of the Kongo. 
The contour line of \jxia metres, which was indicalcd by a heavy 
buff tine in ihc first edition, has been corrected according Iq recent 
observations, and is shown by a broken rcil line. Another techni- 
cal improvement of the new edition is the use of a dark green color 
for indicating oases. On, Ihc sheet Western Sudan wc find A. 
Kraiisc's important journey through Nfoii indicated, although the 
details are not yet known. The leading principle* in consiruciiag 
the map arc thoroughly «ictilific. The lettering and the outUnea 
show plainly the parts tlwit arc known by ciploraiion. and those 
which are only known by reports ol natives. The scale is i : 4,000.- 
000 (about 60 miles to an inch), lar^ge enough to show all import ant 
features of the geography of Africa. 

The PrifiUsi Area of Ike Upper Miaitsippi. By T. C. ClIAlP 
BKRi.iN and R. D. Salisbury. (A munograph accompany- 
ing the Siielh Annual Report of the Director of the; United 
Stales Geological Survey.) Washington, Government. 4°. 

In no direction is the Geological Surv^ advancing tbe science 
more rapidly than in the department of glaciology. The monograph 
on the great icnninal moraine has done more than any other single 
research to make the contmenUl ice-cap a reality. an<l to silence 
the iceberg theory of the drift; and the present contribution is 
scarcely less valuable or wide-reaching in its conclusions. ^H 

In the midst of the great mantle uf drift that overspreads the^l 
Upper Mississippi basin, there lies a drift-barren tract of about ten 
thou!>und square mites, ^ the driftless area of Wisconsin and adjoin- 
ing States. This island in the sea of <lrift is unique : and. strangely 
enough, the margin of the drift on almost e^■cr}■ hand lies on a slope 
descending toward the driftleas area. Probably no other district , 
on theglobe is so favorably situated to serve as a standard of com- 
parison and contrast between glaciated and unglaciated areas, and 
a means of csiim^ling the remits of the drift agencies. All o( 
the foriiLitions of that region, with their aiiendant topographies, 
sweep curvingly across the driftless area from an ice-ridden region 
on the one hand. 10 a like ice-ridden region on the other, displaying 
in a most striking manner the contraiiis that arose from the single 
factor ol glaciition. The driflless region is especially instructive 
concerning glacial extension and restriction, and it throws impor- 
tant light upon the movements of the icc-shcct ovcra very Urge ad- 
jacent territory. The grcic drifi-hurdened ice-strc.im. as it moved 
south-westward from the Canadian heights, was divided and di- 
verted; and the separate*! currents swept around the area, and 
mingled their burdens below it. ^^ 

The facts bearing upon these and many minor aspects o( Uu^^H 
dritilcsi area arc marshalled and discussed jn a masterly mar\ner, ^^ 
the more important features being also clearly exhibited in a series 
of wcll-C)tecutc*l maps and cuts, .■\mong thcsubordinate contrasts 
which this region presents, none are more noticeable than the ab- 
sence of falls in the driftless area, and their coin |iara live abundance 
beyond its limiis, ^ falls indicating a youthful, and usually a post- 
glacial, topography. And certainly there could be no more coti- 
vincing evidence that the region has never been invaded by glaciers 
than is to he found in the fragile pinnacles of rock which abound 
over a large part ol its surface. 

The residuary earths of the driftless area arc compared physi- 
cally, microscopically, and chemically with the glacial clay or lilL 
Nearly one million measurements of the ultimate particles show 
that the residuary earths are much finer grained and more homo- 
geneous than the drift clay ; and they are also remarkalily free fn3m 
calcareous matter, which forms a large proportion of all the true 
drift of that region. 

In its rem.itkably sinuous course across the coniirymt. the gnat 
terminal moraine impinges upon the eastern side oj the driftless 
area, and affords ?i|iecially line coniratts between the charaactistics 
of driftless and drift-bearing regions; while upon the west it is 
. bordered by the loess; and the much-disputed quettion as to the 
origin of this interesting formation is settled provisionally in (avot 
of its being essentially an aqueous or lacustrine deposit* of glacial 
clays. 

In the concluding chapter, on the history and genesis of thedrifl- 
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Irssarta. It b shown more clearly that the mar^nAll phenomena 
confirm Profesaor Chimlwrlin's previoutly published classiticJUioo 
ol the (juatcmary epochs. He recognizes (i) an cjirtier j^laci^ 
epoch, in which two successive ice-sheets w«e seiur^ieU by an 
fnierglnml period suHicienily marked to petmit th«gTowthof v«ge- 
tslion over the surface 1 (1) a prolonged intcrglaciot epoch, during 
which the bnd was cici'aicct 10 the L-xtent of eight hundred 10 one 
thousand feet, and again forest-clad ; <3) a later glacuit e[MM:h, dur- 
ing which Ihc great lerminat moraine was formed, while subordi- 
nate moraines and vegetal deposits testify to repeated recessions 
and advances of the ice : (4) the Champlain epo^h, durinff which 
inaiine And lacustrine dc|XMit9 were formed ; (S) the terrace epoch, 
when the streams carved the Hood-plains of the Champlain epoch 
into terractrs. 

The Minin of the drilllcss area is found in the fad that the ele- 
vated land lying north-eait of it must have acted as a wedge to 
divide the ice, while the diverging troughs of Lake Superior and 
Lake Michigan tended lo prevent the 5trcatns from re-uniting im- 
mediately south of the ohiiniciion. Clim;itii: influences also prob- 
ably played an imponani part in staying the progress of the ice 
which was advancing directly toward llie drillleia area. In the 
I^Ulgui^;c of the authors, divericd by highlands, led away by vallc) s. 
consumed by w.isiage where wcik. self-perpetuated where Mroiig, 
ihe lingers of the mer dt glaet doted around the ancient jardin of 
the Upper Mississippi valley, but failed to close upon it. 

A Hiitory ef Klizabethatt Literature. By GEORGE SaiNTSBURY. 
New York, Macniillan. 11". \\.7%. 

This book forms the second part of a general history of English 
literature from the earliest period to the present day. Thr whole 
work will be completed in four volumes, by four different writers, 
each specially qualilicd for his individual task. Mr. Sainlsbury has 
been W\ many years an enthusiastic siudcni of the period of which 
he treats, and he here gives the main results of hi« studies in a clear 
and wcil-ordered fomi. lie wisely confines himself in Ihc main to 
the purely literal)- aspects of his subject, with much less attention to 
biography and bibliography than some writers would give. He 
allows considerable space to the minor writers, a knowledge of 
whom lie thinks essential to a correct undersiandtng of the period. 
His enthusiasm for his subject is almost unbounded, and some 
readers will think it excessive. He styles ihc EliMbelhan era " the 
greatest period in the grcaicsl literature of the world." nnd seems 
too little aware of its defects. Hit admiration for Sbakspean; is 
carried to the verge of idolatry, and he docs not appear to we any 
faults at all in him. 

Spenser he esteems almost as highly, and thinks the'Fairie 
Queeti ■ the greatest poem in the English language. With regard 
to the forms of poeti>\ he maintains that "every English metre 
since Chaucer at least can be scanned, within the proper limits, 
according to the strictest rules of classical prosody," — an opinion 
with which very few persons will agree. The greater pan of the 
book is of ooiirse devoted to ihc wriiersof verse, yet the prose writers 
are treated with sullicient fulness. Bacon, in Mr. Saintsbury's opinion, 
was more of a rhetorician than a philosopher, and might belter have 
gone inlo the Church ihiin into politics. Hobbcs rs spoken of as 
the first prose writer whuse style is clear and uninvolveid ; while 
the general style of the period is well characterized in the remark, 
that at that time " the sense of proponion and older in prose com- 
posiiion was not bom." Mr. Sainisburys work, no I with standing 
some defects, will be v.iluable both lo the student and lo the gen- 
«ral reader; and, if the other volumesof the scries arc equally well 
done, the whole work will be the standard history of English litera- 
ture. 

Higtfi Fkiiotophy ef Ikt Stale and ef History. By GEORGE S. 
Morris. Chicago, (iriggs & Co. 16'. 

THIH book is the sixth in the series of philosophical classics now 
in course of publication un<lcr the editorial supervision of Professor 
Morris. It gives in a brief, byno means superficial form the thco- 
riesof Hegel on the cotislitution of the .state and of civil society, and 
*Iso on the philosophy of history. Hegel's terminology is so siringe 
to the English reader, and his processes of thought often so obscure, 
that it is not an easy task to make lib meaning plain and compre- 
hensible, but Professor .Morris has succeeded in doing this as well 



as coold be expected. The theory of the i^tate which the Oennaa 
philosopher has gi»'eo is not in all retpeeis such as the people of a 
free country arc likely lo .iccept. He repudiates the inteniion of 
describing an ideal state, such as Plato and others have dreamed 
of. and he has little respect, apparently, for such attempts on the 
part of others ; yet it is not difficult to see that a constitutional 
monarchy is in his cyc^. if not an ideal state, at least the most |>er- 
fect lype that has yet been devised. He divides the povifee* of gov- 
ernment into three classes, — the IcgtsUlive power, the executive 
power, and the power of utilmate decision, whkh properiy resides 
in the monarch alone. He is strongly in favor of a representative 
assembly to take pari in legislation, but he regards with great dis- 
trust the influence of public Opinion, which is ilie inevitable conse- 
quence of representation. On the subject of war, Hegel is not in 
accord with the peacemakers, his view being that " war is to nations 
what wind is to the sea. —it preserves them from stagtiaiion and 
pulrcicence." 

Un the subject of lustory the vtewt of Hegel are in some respects 
a little lichind the age. owing partly to the new theories of develop* 
inent which now prevail, and partly to the discovery and inter|)feia- 
tion nnce his time of the ancient records of Egypt and Assyria. 
Still liis theories are well worth pondering, lie holds that history 
as a whole is '* the dcvelopntcnt of the conception of freedom," — 
a remark that seems to apply rather too exclusively to mere politi- 
cal history. He passes in review the history of the leading nations, 
briefly characteniing thecivilixaiion of each, and showing the con- 
nection of them all with the life of modem Europe. In the course 
of this exposition he has many interesting observations on special 
points which we shoulil be glad to quote if space permitted, but 
we must content ourselves with recommending our re.iders to look 
them out for themselves. 



NOTES AND NEWS. 

In compliance wiih what seems 10 be a wide-spread desire on 
the part of the geologists of America, a few have united in an effort 
to cslahtish an American journal devoted to geology and its allied 
sciences. The subscription pnce is three dollars per year, and the 
place of issue for the present is Minneapolis. Minn., where corre- 
S])ondcnce should be addressed to The Aiuritan Geoliigist. From 
all geologists (lie editors solicit original contributions .ind items of 
scientific news. The editors and publishers, for the year beginning 
Jan. I, iSSd, are as follows : I>rv>t. .S. Calrin, Iowa City, to. ; Prof. 
E. W. Clajiwle. Akron. 0. : Ur. Porsifor Fra/er. Philadelphia. 
Penn, : Prof. 1-, E. Hicks, Lincoln. Neb. ; Mr. E. O. Ulrich, New- 
port. Ky.; Dr. A. Winchcll, Ann Arbor. Mich,; Pn>(. N. H, 
Winehcll, Minneapolis, Minn. 

— A company has been incorporated for building antilroad from 
Winnipeg to Fort Simpson. British Columbia, crossing the Rocky 
Mountains by way of the Peace River Paas. This is one of the 
routes surveyed by the Canadian Pacific Kailroad. It was recom* 
mended, as the distance from Fort Simpson to eastern Asia is stiil 
shorter than ihal from Vancouver, Pari of the country through 
which this road would pa.ss is suitable for agricultural |>utposes. 
The charter compels the incorporation lo build at least fifty mites 
each year, itie whole distance being a little mote than siKtecn hun- 
dred miles. 

— The second numtierof the bibliographies of lndi;in Unguages 
by James C. Pilling has just been issued by the Bureau of Ethnology. 
It treats of the Siouait stock. The |>Iai) of this bibliography is the 
sameas the one followed m the ' llihiiograpby ul the Eskimo Lan> 
guage,' which was referred to in No. 335 of Scitn^e. The dictionary 
plan has been followed to its eUrcmc limit, the subject and tribal 
indexes, references to libraries, etc., bcingincluded inone alphabetic 
series. The arrangement is excellent, and makes the bibliography 
very handy for use. 

— The Pennsylvania StateColl^e Agricultural ExpetimenlStation 
was established by vote of the trustees June 30, 1887. in accordance 
with (he provisions of the Hatch act, and will continue and greatly en- 
large the ex pen mental work of past ye^irs. It investigates such sub- 
jects as are of immediate imponancc to the farmer of the State. 
and publishes the results in reports and bulletins, which are distrib- 
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utecJ free of charge to all cilucns ol ihe Sutc who apply (or them. 
Specimen* of agricultural products, when ol public inicrcst. are 
examined and reporied upon free of charge. Th« hoard of direciors 
19 AS follow* : H. P. Armsby, Ph.D.. director; WillUm frwr, Ph.D.. 
vicc'dircclor and chemist; WilUiiiii A. Buckliom. M.S-, botan- 
ist ; George C. BuU, B.S.. horticullutisi ; \Villi.im C. Patterson, 
superintendent of farm. Correspondence is invited, and inquiries 
upon ^igricultural niatlcrswill be ans:»vered a.s far as possible. Ad- 
dress A}picuttural Expchment Station, State College, Centre 
County, P«nn. 

— We Iram from X.t/urf ihai in a Kiis<i;in paperof Oct. 32 last, 
appears a preliminary report of ihc cximinaiton by l^tschinof and 
Jerofeief. professors of mirieralaj;y and chemisiry respectively, of a 
iiteteorlc iion« weighing (ntir pounds, which fell in the district of 
Kraxnoslohodtk, Governmcnl of Pen^a, Kus«ia, on S«pt. 4. 1886. 
lo the insoluble residue small corpuscles showing tmcca of polari- 
tation were olwerved. They are harder than corundum, and ha»-e 
the density and other char.-Lcten of the diamond. The corpuscles 
arc said to amount lo one per cent of the mctmrk stone. Carbon, 
in its amorphous graphitic form, has been long known as a constitu* 
ent of meteoric iron* .tnd sIcneK. Lately, small but well-defined 
crystals of graphitic carbon, having forms ofte[i presented by the 
diamond, were described as having bcrn founi! in a inele*)ric iron 
from western Australia. If this supplemcniary discovery lie coii- 
tirnicd, wc may at Ia»t be placed on the track of llie arlilicial pro- 
duction of the precious stone. 

— The loss of clccirictiy by a conductor in moist air, says JVa- 
iurr, h.is lieen lately studied by Stgnor Guglielmo (Turin Acade- 
my). He finds that with puientinis less than 600 volts, moist air 
insulates as well as dry air. hut with higher potentials thcrcismoic 
loss in moist air. and more the moisier the air and the higher the 
potemi.xl. The potential at which the difference becomes percep- 
tible is the same for a lull as for a ime point. It occurs with ex- 
tremely rmooth surfaces, and xo cannot be attributed to rlischargcs 
in consequence of roughness o( surface. With ei;ual potential, the 
loss of electricity has the same magnitude, whatever the dimensions 
of the baits used AS conductors. In air saturated with vajmrs of 
Insulating substances, the \<»6 of clectricily of a conductor is nearly 
tli« »me as in dry air, 

— According to Nature, fro«n fish arc now imported into 
France, and a society formed in Marseilles for the purpose of de- 
veloping the trade (the Society du Trident) has a steamer and a 
sailing-vessel engaged in iL The steamer 'Kokcllc' lately came 
into Marseilles with some 30.000 kilograms of frozen tish in its hold, 
the temperature of which is kept al 1 7" C. below zero by means of 
a Pictct machine {evaporating sulphurous acid). The tish ate 
caught with the net in various parts of the Mediterranean and Atlan- 
tic. After arrival they are despatched by night in a cold chamber. 
Experiment has shown that fish can be kept seven or eight months 
al low temperature without the least alteration. These fish arc 
wrapped in str:iw or marine aigs, and have been sent on to Parts. 
and even to SwilxerUnd. 

— We leara from A'ature that the fourth emsion of the Interna- 
tional Geological Congress will be held next year in London. 
The congress w.-is founded at a meeting of the American Associa- 
tion for the Advancement of Science, ai Huffain, in tS76, the tirst 
session being held at Paris in 1878, the second ,-it Bologna in i38i, 
the third at Berlin in 1S8;. The followmg is a list of the organiz- 
ing committee appointed to carry out the armngf-ments : H.Bauer- 
man; W. T. Bianford, F.R,S.; Kev. Prof. T. (i, Bonncy. F.R,S.; 
Prof. W. Boyd Dawkins. F.R.S.: John Evans, F.R.S.; Prof. \V. H. 
Flower, F.R.S.: Arch. Geikie, F.R.S.; Prof. James Geikie, F.R.S.; 
Sir Douglas Gallon, F.R.S.; Prof. A. H. Green. K.R.S,; Rev, Pro!, 
S. Haughton. F.R.S.: Prof. T. H. Huxley. F.R.S.: W.H.Hudlcslon, 
F.R.S.: Prof. T. McK. Hughes; J. W. HulWe, F.R..S.; Prof. E. Hull, 
F.R.S,; Prof. J. W. Judd, F.K.S.; Prof. j. Prestwich, F.R.S.; F. W, 
Rudier; H. C, Sorl^, F.R.S.; Sir W.W. Smyth, F.R.S.; W. Toplcy; 
Kev. Prof. Wiltshire; Henry Woodward, F.R.S. The dulyof this 
committee will be to nominate the officers, to appoint executive 
committees, and to fix the exact date of meeting. The congress 
at Berlin requested (hat the meeting should be held in London be- 
tween Aug. I ; and Sept. 1 J. 



— The theory is ad»*anced by Professor Mendeleef that petroteura 
is of mineral origin, and that its production is going on. and mt,\ 
continue almost indelinitely. Engimerin^ stales that he has suc-^^ 
ceeded in making it arliticially byn procus similar to that which h^H 
believes is going on in the earth, and experts dnd it impossible t^Vf 
distinguish between the natural and the manufactured unicle. HEs 
hypothesis is that water finds its way below the crust of the e. 
and then meets with carbides of metals, particularly of iron, in 
glowing state. The water is decomposed into its conMitoi 
gases; the oxj'gen unites with the iron, whiie the hydrogen taki 
up the c.irbon, and ascends lo a higher region, wltcre pan of it is 
condensed into mineral oil, and part remains as natural ga*. to es- 
cape where tt can find nn nutlet, or to remain stored at great press- 
ure until a borc-holc is put down to provide it a passage to the 
surface. Oil-bearing strata occur m the vicinity of mountain 
ranges, and it is ^upjiosed that the upheaval of the hills bas dislo- 
cated the strata below sufiicicntly to give the water access to depths 
from which it is ordinarily shut out. If the centre of the earth con- 
tains large amounts of metallic carbides, we have in prospect a 
store of fuel against the days when our coal will be exhausted. 

— In ' Notice to Mariners," No. 94, published by the United 
Stales Coast Survey, some very interesting information is given re- 
garding the IJulf -Stream. Between Rebecci Shoal and Cuba the 
current was found to vary in velocity, the maximum velocity arriv- 
ing about nine hours and twenty minutes before the transit of the, 
moon, anil between Cuba and Yucatan the greatest velocity 
found at ten hour; before the moon's transit. The greatest velocii 
of the current was observed tifty-onc miles south of Rebecca. S 
at which point the stream moved 3.75 knots per hour, 
Yucatan and Cuba the stream's greatest velocity was 6.33 knots, 
about thirty miles from Yucatan toward Cape Sao Antonio, 

~ The United States Coast Sur\ey Steamer ' Blake." Lieut. J. E, 
Pillsbury commanding, will contmue the investigation of the Gulf 
Stream currents during ^t coining winter and spring manilis ai 
the places mentioned below ; and shipmasters, when in the \'icinity. 
arc requested to look out for and keep clear of her. During Janu 
and the first part of F'ebruary the " Blake " will be anchored aboi 
six hundred miles north-east of Barbadoes Islands, an<t in ihe irai 
of vessels bound 10 the Uniinl Slates from the South AOantic or 
off the South American coast to the eastward oJ Trinidad Island: 
the last pait of February and untp May, between the West India 
Islands, commencing at Triiiida<1, .ind ending at the old Bahama 
channel. When at anchor, she will lioi.st three balls from the foie- 
topmasl stay, and at nighl-limc she will show from the satrte point 
three lights, — red. white, and red. 

LETTERS TO THE EDITOR. | 

* ' CffTtsPfiHdtmti trt rtgtirttt^ to *f at ^ri4/ at f^ttihlt, TAt ^/rUfv't wmwtrif 
I'n tlli-itti refmirfdAt^oo/j/caAj/iaitX. 

rwf'lyirfiti 1/ tit Hum/t/r Lrmritimiut Afi ttmmmHhtUirn vtlUk* /mrmitAt^ 
frt* l*amjt earrrtf^mJtmt ^m rffwtit. 

T/ut^lfnitltt ^^dttfttbiith any fuwrirt ttmnmnl wfIA fA*tA*'9tlrr ^ 
titjturnml. 

Conapiracjr of Sileoce. 
I THINK your correspoiulciu (Ucc. 16, p. 298) is unjust lo Pro- 
fessor Bonctey, placing a meaning on his words which tht^- u'iU 
indeed bear, but which was not Professor Bonncy 's meaning. I 
am not a narwintst. and have never accepted the Dar^vinLan hy- 
pothesis so c-illed; .tnd I can therefore dispa-«ionaiely defend Profes- 
sor Bonney. But I should like to volunteer a rather unnecessary 
defence of men of science .is a class, whether Darwinists or antki 
Darwinists, whom your correspondent attacks indiscriminately J 
' Conspiracy ' is an ugly word ; and it is, as both Professor Huxley 
and Professor Bonncy assert with good reason, not only an ujfly 
word, but an improbable thing; and not only improbable, hut (a 
the scicniitic world is now constituted) impossible in a large way.* 
A conspiracy widiin the limits of one scientific institution, to sup- 
pre^ a paper, may l>e planned and executed vrith some success by 
one or more of its otbccrs and one or more ol its members opposed 
to the writer of that paper. Thus far, but no farther, can a scien- 
lilic cons|>iracy go. The thing has been often done, and will be 
often dortc : but it is a foolish thing to do^ perfectly futile, injorioas 
to ihc society in which it happens, and in the end injurious id the 
conspirators. But Ihe wiiter of a paper, if it be a good one. can 
find many other ways of publishing it, without encountering a con- 
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Bpiracy. If it be a poor paper, it wiU probably be suppnMied ur* 
eral limM before it );;cis published ; and no an« is to blam« for that 
but its author. But » general conspiracy Minong men of science to 
suppress views because ihey xre new. and unacceptable to old 
fof^<^s. is impossible: and your coirespondeni an«l the Duke of 
Argyll mii^i crriaiiily knuw that fact i and it will remain a (act, in 
spile of any number of instances of special local repression that 
can be cited. When such repression happens, i be fault lies with 
the man of new vicw^ who will not or can not apeak out boldly ; 
who will not or can not make his conclusions irrrsi'^ilily; who b 
tun shy. or too limited in his personal associaiioiis. or too obscure 
'u\ ins laii;;uagc. to compel ^neral altenliori to what he believes. 

Younger men of science with new ideas Mem to ihink thai older 
men in science have no business of their own to attend to. but must 
drop all their personal investigations to discuss and investigate, 
prove or disprove, each new theory as soon as it is promulged. 
The fact is. every new pTe«eniaiion in any department o( science is 
read with interest and attention by scores, hundreds, and in some 
rare cases by thousands, of experts working in that particular cle- 
parlmenl. But. if it be an iinpoitani new theory, it requites, on 
that account, to be c.irefully studied ; which. o( course, tak*s time. 
— months, sometimes years. The delay will always be tn propor- 
tion. lirst to the importance, and second to the difficullr. of ihe 
subject-matter of the iheorj*. The (ew whom it most interests are 
separately making up Ihcir minds about it, and consulting each 
other. The wisest and strongest minds take the longest time, re- 
sisting all pressure to force them to a premature conclusion. But 
there is n personal equation. Men of science differ greatly in their 
reticence BTid in their cautmusness. What b denounced by the 
author of the novelty, and by his Itiend or friends, as a conspiracy 
of silence, and a scanJal to science, is in fact the inroluntarr cau- 
tiousness of rncn who know much and have been often mistaken : 
and it is the glory of science that it keeps its head level, as it keeps 
its eyes open and its heart warm. Let your corrcsiiondent reflect 
that there are two natural classes of men of science.— the daring 
and useful, and the cautious and useful. Iloth classes are equally 
useful and ei|ually honorable ; and the charge of a corupiracy of 
silence can no more Justly be brought against the one class than 
the charge of a conspiracy of nolortely against the other. 

Wlienevcr " Mr. Bonncy ^ay9 that the acienlirtc method is to 
wait, and not to investigate." 1 shall go to London to ask him what 
he can mean by such lanj^uage : but if I have to wait until he 
itaually .<>ays so foolish a word, I Jtliall never again see London. 
In fact. Mr, ftnnney never has said any thing o( the sort, in the 
sense assigned to his words by your correspondent : meaning by 
' scientific method ' the mode of puniuinK truth pro^KT (or all 
the pursuers iif truth. What he meant in his rebuke of the Uuke 
of Argyll is n-ident : he meant that any one man of science not en- 
gagc<l in a ^ivcn special line of research can not and dares not 
make up his own mind as to the validity of one of two opposing 
theories until those oth.rrs who h.ivc that special line of research in 
hand have practically leachcd sonic consent on llie subject. 

Your CO rrcs|K)nd cut's quotation from IVofcssor lionney (on p, 
399, (oDInate) does him another injustice. Mr. Bonney writes, 
" Very well, but there are some people, not ver^' few in number, 
who do not share the opinion." Your correspondent eitclaims, 
'• Hail to the new science ! The voice of many people is the voice 
of Ootl." But llw people of Mr. Ilonncy arc not the people of Mr. 
Bucl. Professor Bonne)' has said plainly enough that by 'iicoptc' 
he means such men as Darwin and Dana, the greatest investigators 
of these special coral phenomena. If Mr. Murray's ' people' are 
Qumcrous, Mr. Darwin's and Mr. Dana's ■ people ' are also nunier- 
ous^ Most of the ' people ' on both sides are of no value as rea- 
sonera on coral formation ; but a few — a very few on both sides — 
hare some right to an opinion. But Mr. Huxley and Mr. Ilonncy do 
not claim to be of these few — on either side. Of course they wsul. 

It it A curious f.ict, and rather pathetic withal, that a man of 
science seldom or never opens his mouth but he puts his foot in it. 
At all events, there is always some half-man of science .standing by 
ready to say so, and run for a doctor. But curiou« and even 
pathetic as the lact m.iy be. it has its good and its bad conse- 
quences : it makes thoroughbred experts more cautious, both in 
iraining their own opinions respecting the researches of olhert. 



and in expresang such opinRins publicly ; and it makes eK|)en»> at 
the second, third, and fourth order of breeding correspoi>dingly 

reckless in both thinking and speaking. J. P. L&slsv. 

riuUdclphi*, Dec If. 

A Wind-Register for Direction and Veleeitj. 

FuK some years it has iKcn cons»dcrcd very important that not 
only the total amount of wind should be recorded on self- registers, 
but that some simple means should be brought into use by which 
the recording sheet should give direaly the number of miles or 
kilometres per hour of wind blowing from the various ptunCi of 
compass. 

The plan usually adopted is to nurlc oil or\ the velocity record 
the spaces of time during which the wind was blowing from the 
various quarters as indicated by the record sheet for the directions, 
or the direaion is stamped on the velocity sheet at regular inlcni-als 
of time fsay, every ten minutes) by the automatic closing of aa 
electric circuit fay means of a clock. 

A method ol resistcring the wind's velocity so as to give a mini- 
mum amount of tabor in reading the recording sheet has suggested 
itself to me, and I have given below a short account of the princi- 
ples of construction. 1 do not remember having seen mention of 
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such an apparatus l>e(ore, but it is so simple that it is probably not 
wholly new; and asimilar form of instrument may even be in actual 
use. but. if so. 1 cannot recall any such, and I am somcwha( 
familiar with the instruments of the various meteorological obser- 
vatories. 

In the accompaojing figure, A represents the Robinson anemom- 
eler; /'.the supporting frame; and C and 5, the i>o.sts to which 
the conducting wires are attached In the ordinary form of electrical 
self-registering anetnomdcr, in which C and S have metallic con- 
nection through /*iit the completion of each mile or kilometre of 
wind as shown by the anemometer dial : at other limes the connec- 
tion bclvreen C and B is broken. By means ol a wire, S is con- 
ncctcti with one pole of the battery E. Wires also pass from C to 
binding-screws on $. 6, 7. & eleciro-magoets of the rcconUng appa- 
ratus. 

The left-hand p.-in of the diagram is shown in horizontal plan. 
G is Ihe tower end of a rod passing from the roof to the room be- 
neath. This rod being in rigid connection with Ihe wind-vane, it 
will revolve with the latter. Near the iovrcr end of the rod, at C, 
an arm i» placed at right angles to ihc rod, and terminates in the 
small friclJon-wheel //. 
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This wheel H runs along a metallic rim encircling G ; the rim 
not b^ing continuous, but h;tvin)£ «inatl bru.ks at the points touched 
by the wheel H when ihc %-.iti* points N E. S E. S H'. jV If. 
These breaks arc ao short tlial when //. in it« revolution around G. 
leaves one s^rmenl of the rim, it almost instantly rests againK the 
next. 

The scginetit L is connected with the binding-screw of 4, by the 
wire passing through O. Similarly K is connected with j. i\' is 
-connected with 3, and .1/ is connected with 1. 

The wire G I- h in metallic connection with G H. and is abo 
-connected wiih ihc free pole of the battery E. 

We will now suppose thai the anemometer and vane are expoted 
to the wind, and the wind is from the west. We «ball then have 
the arrangement shown in the diagram. 

The metallic connection C7 3 A*// GFED Bw'iW be complete; 
and whenever the anemometer closes the circuit B C. the armature 
Ji" will be attracted by the double coit miignet 3 ?• So, for any 
winds between 5 It' and .V IV. the armature R will indicate each 
mile or kilometre of wind. Similarly the armatures R, R", R" will 
indicate northerly, southerly, or ea.ttcrly winds. 

By attaching recording penciK to the amiatureit R. R. A"', R."' 
and allowing a chronograph sheet to p.xss beneath ihem. we can 
ref^ster in sepnmte columns the amount of wind from the four 
points. By doubling the number of segments, clcctto-maguets, and 
recording pencils, the velocities can be reconled (or eight giuints of 
coinpastt. 

The recording pencils can be made to register their marlcs in 
Jlnes running side by side and parallel, .ind wjihin n.irrow limits, by 
bending the pencil- holders attached lo the .-irmalures in such a 
manner its to bring the pencil-points close together, and into an 
alignment transverse to the motion of the recording sheet. 

In reading the record sheet, the sums of the registrations in Ihc 
separate columns will give directly the amount of wind blowing 
<rom the diflerenl quaners. 

So far as the apparatus for wind, direction, and velocity is con- 
cerned, the method that I have here described is applicable 10 most 
of the electrical registering anemoscopes .ind anemometers now in 
use, with vcr)' little chance; but the rcgislctint; apparatus (chrono- 
graphs, pcncil-t. elei:tn,>-tiiagnet». etc.) will require more aUcraijon. 
-especially for the American form of cylinder chronograph. The 
European chronographs, with the long narrow paper strips for 
recording sheets, will answer the ptirjiosc very well, .ind they 
aire usually of much belter construction Chan the cheaper American 
chronographs. 

In .iciual praciice a single wire connecting C 5 6 7 8 would be 
used in place of the four wires shown in the diagram (C5. CIS. C?. 
■C8). 

It might perhaps also he found best to make a continuoiiK 
record of the wind direction by means of a cylinder encircling the 
Tod G with a sliding pencil, the motion of this last being regulated 
by the chronograph cIock-worL Frank Wai,i>o. 

ClaciDaui, O., Dec u. 



American Microscopes. 



The complaint which Dr, Minot makes in a recent numlwr of 
Sft'fiUf (x. No. 2S2] about ihc tendency of American microscope- 
makers to furnish instruments which are much more decorative 
than u!;eful. and which are seriously lacking in the optical excel- 
lence which the genuine scicntilic worker rctjuircs, cx|)rcise.t,. I 
think, the feeling of every one who is frequently called upon lo pur- 
chase microscopes, or advise about their construction. 

It seems to me, however, a matter for regret that Dr, Minot. 
thtough inadvertence, I feel sure, should have nude so swecjiing 
and indiscriminate a condenmalion ol all American microscojies. 
I think that he must have been unaware ol the excellent instru- 
ments which liavc l)ecn furnished of late from the workshop of J. 
-Grunow in New York. 

The useless and positively objectionable features which Or. 
Minot so justly attributes to the American microscope In general, 
*rc absent from these new forms ol stand, while the rcfiuiremcnts 
which he so admirably summarises arc just those which Mr, 
Crunow lias succeeded in covering, 



A lirm base : low, large solid stage, with simple clips for the 

slide ; excellent brass-work ; with or without knee, nose-piece, and 
tack and pinion, coarse adjustment, Abb* condenser, as the pur- 
chaser may desire; and optical qualities in the lenses which bri: 
them strictly within the category of lirst-class, — these are tbc 
qualities which the new Cninow instruments present. Forty of 
these microscopes have recently been added to the supply of the 
labo(ai»r>' of the Alumni Association of the College of PbysiciAU 
and Surgeons. New Vork, after a full personal examinatioD of in- 
struments supplied b^ the more prominent continental makers. 

I feel greatly indebted to Dr. Minot for clearly indicating, as 
only an accomplished microscopisi like himself could, the direction 
in whieh American microscope- makers should work, and I am cer- 
tain (hat he will Icam with plcaiiurc that by one American maker 
at least, his requirements are being scrupulously met. 

T. MiTCHRU. Prud 
N»V«rt,I}w.>t. 
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THE issue of ScifHi-t of Dec. 3 contained an article which Is so 
sweeping in its denunciation " of any microscopes wh.iisocver of 
American manufacture." and its commendation oi the German or 
French instruments, and places the motives ol American maattfac- 
lurcrs in such questionable light, that as one of iheni.and especially 
in consideration of ctrcumsiancc» hereinafter mentioned, I con- 
sider it proper to say something in answer. 

llic abjections in the article can be enumerated as follows : — 

I. " The fiind,tmrntal error in microscopes of .American manti- 
facliire is that they .ire for the most pari consirueied wilh a view 
of, I might almost say, entrapping inexperienced purchasers. The 
leal of the maker is turned too much 10 decorative lacquering and 
nickel- pitting ; he adds to his stands as great a variety of mechAni- 
ca] contrivances and adjustments as the price of the stand will 
pcrinii, and many of these contrivances are not really cotnmendatde 
for iheir utility." 

Tiie »tipply of a product is created and controlled by the demand 
for it. As ilie microscope is an instrmnent fur scientific research, 
it is used by a class of people of more than ordinary intelligence ; 
and, as most of the instruments purchased pass through the hands 
of persons of wide expencncc. ihey ore fully capable of determin- 
ing what is best suited to their wants, and will certainly not permit 
the maker to prcscnbe what they should like. The American ia- 
slrumenls as constructed lo-day arc almost generally a combina- 
tion of improvemcnis, such as have suggested themselves to the 
practical mind of the advanced American worker, and which have 
been .idopted and carried out by the maker; and thb co-operation 
between worker and maker has long been a matter of congratula- 
tion. That the majority of Amcrioin innovations arereal imjirox-e- 
mcnls is5hown by the fact that the need of ihcm is fell abroad, 
and that many of them are being gradually embodied into foreign 
instruments. That the American maker "adils lo his siarKls as 
great a variety of mechanical contrivances and adjustments as the 
price will permit." is certainly not to his iliscreflit. neither is the 
fact that he endeavors lo make the outward appearance of hb in- 
struments conform to that of its general workmanship. 

3. " In the m.ijorily of cases the stands arc made lo (jh, which, 
for one that uses the microscope for real work, is an almost useless 
luxury." 

Whether an instrument shall be used in an upright or inclined 
position depends upon the rcqtiiremcnis of the worker. It is tnjc 
that "in ihc mFLJority of ca.iea the stands are made to tilt;" bui as 
this feature adds, not a cnnsideraltle. but, on the contrary, a very 
IriHing expense, there is no reason why it should not be used eo«- 
tinually in an upright position if so desired; and it give* ibe ad> 
ditionnl adv^tniagc that ii may be inclined, and thciv is 00 doubt 
that much real work is accomplished when it is in this poisition. 
However, instruments without the joint arc catalogued by some 
makers, ,'ind may be had by those who desire them ; but the ij^\ 
that the maximum ratio of instruments without joint, as against 
those with them, is as t to loQ, is sufficient evidence ol the desir- 
ability and Incxpcnsiveiiess of the hinge. 

3. "This same fact . . . renders it indispensable that the micro- 
scope should not be too high, ... so that we must put down the 
ten-inch lubc as a bad feature for a student's microscope," 
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To Ihc best of my knowledge. aU AmcTkan makcn provide 
dnw-tubcs to (heir smaller instruments, by means of whkh ihey 
may be contracted to as great an extent as any of the foreign ocvcs, 
an<J in my opinion the ten-inch tube it most decidedly not an on- 
desirable feature. For a long time many of ihe tiesl noicrOKOpius 
of this country, as well as of Europe, have comptained of the want 
of unanimity among manufacturers in Ihe con»truction of those 
parts which arc absolutely necessary' in the microKopc. Thus ihc 
size of screw in objectives ts probably definitely settled in (avor of 
the English slandant, a» thi« is almost universally accepted ; and 
when not. it is by u (ew German anil French makers. Tlic lensih 
of tube has for many years been Ihc subject o( agitaticm. and ibe 
tendency is slowly but surely in favor of the len-inch standard, and 
by far the Ini^est proportion of instruments are now constructed 
accordingly. 

4. •• The siagc of the American microscope is very faulty." 

The sla^c of the American microscope docs not differ materially 
Tom the majority of foreign ones. In almost all of the cheaper 
forms it is '* large and Mat, with nothing ujwn it except a i>air of 
spring clips and a hole for a diaphragm." I am quite sure (hat it 
is not only the amateur or fancy collector who uses the supple- 
meniary glass stage; and as to the mechanical stage. 1 flunk that 
this originated in Europct and is used even more there than in llu> 
country. 

5. *' 'i'hen the Iris diaphragm is often introduced to allure the in- 
experienced, but it is not a good form except in conjunction with 
an achromatic condenser." 

The apparatus is a European invention: it is widely used, and 
highly valued by many perwns- No doubt many would be pleased 
to know what optical or mccitanical reason exbt», which prevents 
it from being a good form, liestdes this, the honesty of the Amcri* 
can nisnufacturer will not permit him to stoop to any subterfuge 
whfilsoe^er 10 allure a purchaser ; and the application of the Iris 
diaphragm to an instrument can in no manner be construed to be 
such, especially as (he purchaser may select the diaphragm of his 
preference. 

6. "There are other details of construction which are etiually 
open 10 unfavorable criticism, but it is unnecessary to go into their 
discuasion." If there are any other points, it seems but proper 
that they should Ik stated. 

7. " The eyc-picccs and objectives arc generally, though noi al- 
ways, of a de<:iitedly iivferi^r character : when they arc really good, 
the lenses arc very expensive." 

This statement is a condemnation of American optical work, 
which, with a knowledge of the hlersture on the subject, and ac- 
quainlance of work which has been and b to-day produced, simply 
cannot be made. Many of the im|»rtant improvements have been 
inaugurated by American oplicians, and their work has been of a 
high character, — a fac( which is willingly conceded by a large 
number of Eurojie.in itiicroxcopists who are fully qualified lo judge. 
That they have not rctrogr.idcd is evinced by what the)' are doing 
at the present day. Taken as a whole, I believe it can be safely 
claimed that American objectives are of a higlier grade, and more 
uniform, than the European. More than this, (he prices, compar- 
ing <iu8lity for quality, arc to-day fully as low as. and have been the 
means of lowering, the prices of (hose which have been brought to 
this country. This quality and prices of objectives, more th£) .tny 
other part of Ihe microscope, are less liable to conjecture and dif- 
ference of opinion, (ram the fact that they can be deurmined by 
actual comparison. 

S. " Many valuable members of the nation arc sacrificed by being 
obliged 10 pay for the advantage of a small number of men who 
have never ihown themselves willing to supply to those l)y whose 
sacrihccs ihcy bencht. the kind of inscrvmcnts wanted. . . . Is i( 
unreasonable to ask manufacturers of microscopes In this couniry 
to furnish us tnslrumenls of the kind we really need, as some sort 
of acknowledgment fA the money they extract from us whether 
wc will or not ? " 

This complaint is not borne out by facts. As already stated, 
there arc, among all the cnanufaciurcrs of microscopes, none more 
progressive than the Americans. They have ever been rciidy lo 
accept suggestions and to make improvements when occasion lo do 
so presented itself. They are of sufficient business sagacity to 



undertake lo tsainK whalev«f may be called for, when there is a 
prospect of a reasonable icmuncraiion for the outlay. I hope f 
may be excused in mentioning my personal experience in this con- 
nection. 

Some years ago it came to the notice of the linn of whidt I am a 
member, that there was al a certain quarter a decided opposition 
10 American instruments, and sn influence exerted on students tts 
favor of certain foreign ones. 

To And the cause thereof. I made a special trip to Boston, and, 
visiting a number of gentlemen, learned thai the reason of their 
preference was (he [Mtlem of the European instruments. Among 
(be gentlemen consulted was the writer of the article in Stifict. 1 
expressed a willingness to undertake to make an instrument which 
should mcei his views, and, after receiving a general outline of his 
preference, returned home and began to construct an tnstruineiit in 
accordance ihereu'ith. 

After the completion of (his, I irude t( the object of a second 
visit. The instrument was thoroughly inspected and criticised, and 
a number of minor changes recommended, which, upon my return 
home, were strictly carried out. The instrument was again sent 
(or cxamtnation, April 13, 1S84, accompanied by a letter, from 
which the following extracts are made : — 

" As )-ou will scv, wc have adopted the suggestions as made by 

you arnl Prof. , and believe that they add considerably to> 

the value of (he insinimeni. . . . We send Ihe instrument (or ex- 
amination, and hope you will make it severe ; for we a(% anxious to 
make just such an instrument, which you consider best suited to 
students' use, and are convinced that we are able to do it." 

Later, in reply to an inquiry about hi.t opinion of (he instrument, 
wc rcc«ved the following : — 

" Wc have examined the Harvard microscope; and 6nd it to be 
very excellent In many respects, and the objectives good." 

(Signed) CHARLES S. MiNOT. 

During my visits 1 was kindly treated, received every reasonable 
encouragement and the promise of support in (he undertaking, and 
was (hereforc the more surprised to read such charges. 

If European instruments are now h.ippily gaining supremacy, it 
must be of exceedingly recent date. Many scientistsofthiscountry 
' happily ' manifest great interest and pride in home productions ; 
and as the American manufacturers undoubtedly will endeavor to 
combine in (heir inslrumenw efficiency with hi^ standard of work- 
manship, as ihcy are perfectly willing lo make whatever may be re- 
quired, and as they will ever welcome improvements by whomso- 
ever suggested, there seems no reasonable doubt (hat the ' suprem- 
acy ' will be in future, as it b now, on the American side. 

Edward Bauscu. 

tin York, Dec. I). , 

l]R.C.S.M(!>inT. the able histologist of Harvard Medical School, 
has, in a late number of this journal, given expression very freely 
to his views in regard (o the respective merits of microscopes of 
foreign and domestic make. While the present writer cannot agree 
in detail with Or. Minot's conclusions, many of the points made 
against American instruments are, unfotlunatcly, justilied more or 
les«. completely by the facts, and by the experience of teachers and 
pupils in biological schools throughout the country, but similar 
charges can be aimed with just as much truth and equal force 
against many of the instruments which arc imported from abroad 
and commended as laboratory instruments. There are many of 
them that t would absolutely not take •is a gift if I could get the 
best instrvmcnis of American make, and the best of those made 
abroad are open to objections when considered merdy as tools for 
general biological work. A mkioscope is. or ought to be. an in- 
strument of precision, and as such it b a tool which, according as 
it is well ot poorly made, will work satisfactorily or unsatisfactorily 
in the hands of the skilled manipulator. I hold that nothing is too 
good as 3 100! for cither pupil or teacher in biology. Hbtological 
research and technique have reached (hat degree of development 
and perfection within Ihc past fifteen years, that the man who was 
a master In histology that long since, if he were to return to 
the work in one of the many recently founded biological labora- 
tories in the Uniietl States, would find that In cytology both 
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pu[Mls and teachers were speaking a languaije which he could 
Karccly understand. He would also find that it was a common 
thing for a teacher lo demonsiraie lo his pupili whh actual 
specimens, day after day, things which in his own day it was 
utterly Impossible to demonsiraie except by the most Laboricu* and 
roundalwMii methods, and which at best javc unvilisfactorjr results. 
Wilh tiiis enormous advance in technique or in the processes o( re- 
search, has arisen a demand for a better class of laboratory instru- 
ments, which, while they are compact, simple, and of moderate 
height and weight, are constnicted with a view to rturatiiltty, and 
at the same time admit of use for all the ordinary purposes of the 
investigator or student. Such instrument* -.hoiild posMSs such 
quAlitics as wouUI enable one to u« them for ihe most elementary 
as well as for ihe most advanced worlt requirini; the highest grade 
ol manipulative skill. The senseless catering of matters lo Ihe 
lovers o( ' braien elephantiasis' fas 1 once heard aneminent hisioU 
Ogisl cspress himselfl. with their large and cosily in^trumj-nts, has 
wrought a kind of mischief which teachers have every now and then 
10 contend against, in the tendency nt poorly informed lyros buying 
at large cost these braxen giants, which they soon 1Sn»l are not what 
ibey want, 

Mv own tiehbefate conviction is. ihai the ideal microscope for 
the student and investigator still remains to hed«vit»l :ihat neither 
Europe nor America has ycl produced it ; and that any attempt to 
praduce such an initrumcni. without considering every possible and 
icaionabic dettiand that can r»'er he made of it as a ubie micro- 
scope, must end in failure. Looking over the vast amount of rub- 
bish which is constantly l«ing figured in microscopical journals as 
somclhing new and valuable, one is often tempted to make the 
comment, "Why could not that person Have been more usefull^em- 
ployed than in devising that perfectly useless [Mecc of apparatus ? " 
There are, howwer. many exceptions ; .ind I do not mean lo be 
untlerstood as scofiiRg at all new pieces of apparatus, because 
many of them first devised within the last ten years have been of 
the greaiet value. 

How is thi^ ideal microscope to be realiied ? Who will design 
it. and who make it after it is designed? I would suggest that 
every piece be made to u standard g.iuge. and ih.it thus, if any 
pans are broken or worn out, ihey may be replaced wilh a mini- 
mum of trouble. I would advise that the existing rack and pinion 
be replaced by a better construction, as no rack and pinion yet 
made is so constructed .»s to remnin tirra and steady after pTx>longed 
use of (he instrument. The line adjustment can be made a pan of 
the coarse adjuslmeni. provided the cogs of the racic and pinion are 
accurately cut ; and this adjustment can be placed at the hack of 
the instrumeni. near the fingers of the manipulator. In thb way a 
source of weakness in the construction of both American and foreign 
instruments may be avoided. The outside tube in which the opti- 
cal tube slides must be fixed, and form a pan of its support. The 
optical tube most lie short ; luhe length, with draw-lube out. not 
over 1 5; millimetres, so as not 10 make the instrument uncomfort- 
ably high when the lulrc is vertical. The support for the lube must 
be m a single, solid piece, which may also support the simple, flat, 
wide slage covered wilh a thin piece of hani rubber firmly fastened 
to its upper surface. The stage clips must be so pbccd that they 
do not interfere with mox'ing the slide over the whole width of the 
stage. The base or tripod upon which Ihe whole rests must be cast 
in a single piece, and the joint at tttc back, between the base and 
the supporting piece for the lube. lo be made simple and strong, 
and so th;it It ra.iy be quickly tightened by the manipulator if it 
should gel loose. This joint for tilting 1 hold to be necessary lor 
ccruiin kinds of work and for phoiogniphy. The mirror bar mu« 
be Urge anil strong, and made .-is nearly concenirie with the surface 
of the stage as possible. The aiL-tchment for the condenser should 
be made so that it is firm, and so that the condenser is easily swung 
inio and out of position, and rapidly adjusteil up or down with as 
little accessory mechanism as possible. A condenser of the Abb^ 
type is of course the only one to be considered for getieral work, 
and it should be as short as possible, so as to make it poxsible to 
keep the slage as low down or near the table as is consistent with 
ready and successful illumination. The concave mirror should be 
larger ihan on (he most of the laboratory microscopes used here 
and abroad. 



Now a word as to the camera lucida. This absolutely necessary 
piece of apparatus mutt be adjustable to every eye-piece, and it 
should be available for use with the IuIk upright, inclined, or 
horizontal, without the addition of any desks or drawing-boartls to 
Ihe outfit uf the microMOpc. If the rack and pinion is propcrl)* 
constructed, and an adjustable or sliding collar with the Royal 
Society screw fitted inlu Ihe opiical tnbe or body, with this camera, 
and a proper combination of eye-pieces and long or short focus ob- 
jeciives, drawings of objects may be m^ide. ranging from 5 to i.joo 
diameters, without ditliculty. aiii) the use of an embryrjgraph largely 
if not entirely dispensed wiih. Searcher eye-pie<es might be ^dde^l 
to the combination, which would make the outfit still more com- 
plete and varied for the use of the investigator who needs to make 
figures of the subjects which he studies. 

It will ihus be seen that the prime requisites in the microscope 
for the investigator are simplicity and mechanically correct con- 
stntrlion. No rnsirument yet made futfiU in the largest possible 
measure ihcsc requirements. Mr. Zcnimayer has really added im- 
portant improvements lu the instruments constiucicd 111 this couo* 
try; and for solidity and fewness of pieces, his vroric (which has 
always been honcsl) has been among the vtty best. American 
observers of world-wide reputation hare used Amcrkan instrumcnu 
and objectives wilh success. Among these may be mentioned men 
no less famous than Profs. H, James Clark, Alpheus Hyatt, and 
Joseph Leidy, while Prof, J. F. Roihrock's studies with Amcncan 
lenses upon the strength of wood as illustrated by sections bat 
started a most important line of practical inquiry. 

But notwithstanding this, as stated ai ilie beginning, the ideal 
microscope is still lo he pUced upon the markei. To have the 
matter assume the importance which it demands, I would suggest 
that the American Society of Naturalists, at iheir next meeting, 
lake into consideration the question of securing a satisfactory de- 
sign for a standard instrument. Let this be done by offcriiq^ a 
priie to be competed for. and let us for once have something like 
uniformity of pattern in ihis most important instrumeni of re- 
search. The teacher would then have no difficulty in suggcstiitg to 
his pupils what make of microscope they should buy, and every 
maker would not he offering instruments departing more or less 
from a recognized standard. 

And finally, as suggested by Dr. W. P. Wilson, now that the 
surplus from revenue and tariff is stirring the political wiseacres at 
Washington, where a plethoric tre^isuryis threatening tbe fitiandal 
prosperity of the countr)-. let our universities and colleges make .in 
appeal to members of Congress, in co-operation with the American 
Society of Naturalists, to have the absurd tariff on imported scten- 
lific books and apparatus removed. This senseless ux on knowl- 
edge, which it seems is 10 be catalogued -imong the 'luxuries,' it a 
glaring and shameful disgrace to American institutions. .As it is, 
neither .\mcrican publiahera nor manufacturers are profiling to any 
extent from this absurd regulation, nor are they likely to. even 
after the duties are removed. John A. Rvdcb. 

Unirtniti' of pMPflnnui, Dae- 15, 



4 



Sotiad-Blindness. 






Is science for Nov. i?. p. 1*4, 1 observe some remarks on cer- 
tain phenomena of defective hearing, which, from their suppa«ed 
analogy to color-blindness, is called ' sound-blindness.' 1 am very ^ 
much interested in the facts, but the name I do nol at idl like. It 
seems to me very misleading. But neither is the term ' sound-deaf- 
ncss,' which was proposed as a possible substitute, any better. 
Comparing the e>'e and (he car. "sound-deafness' corresponds with 
'light-blindness:' but these terms express simply blindness aiMl 
dexfncsi without quulificaiion. The correspondent of ^c/or^bliod- 
ncss is nol »(»i«W-dcafnris. hut ;*/fcA-<lcafness, But tbe phenome- 
non spoken of in the article rHrrred to is neither MwW-deafness 
nor /^//M-deafness ; for ihe characteristic of vowel-sounds » not 
musiuil pitch, but t/ntirc. In so far as the phenomciwn is physio- 
logical at all. the defect is therefore fimdre-deiSnKSi. But it seems 
to me that the defect is pmbahjy, largely at least, a defect Ckf per- 
ception, and not of sensation, and therefore psychological, not physi- 
ological. JOS£PK LKCoNTE. 

■«riMi«r.C^. IHc». 
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CROSBY'S VITALIZED PHOSPHITES 

Composed ol the Nerve-griTiof Principles of the Ox Brain and the Embryo of the Wheat and Oat. 
Is a standard remedy with physicians who treat nervous or mental disorders. The formula is on 
every label. As it is identical in its composition with brain matter it is rapidly absorbed and 
relieves the depression from menial efforts, loss of memory, fatigue or mental irritability. 

Sleeplessness, irritation, nervous exhaustion, inability 10 work or study is but Brain Hunger. 
in urgent cases Brain Starvation. It aids in the bodily and wonderfully in the mental develop- 
ment of children. It is a vUai phosphite, not a laborat ory phosphate or soda water absurdity. 

66 V^. 35tli St.. N. Y. For sale by Drugi^ists, or by Mail. 81. 



BOOK-NOTES. 

— Readers inieresiwl in ihe workings o( 
high and low Uriffs in th< various civihxcd 
countiics of the vt-orld wilt find an unusually 
nadable discussion ol the 8ubj«:t tiy Hon. 
David A. Wells, under the tiile of ■ Govem- 
menlal Intcdcrcnce with Froduaion aiid 
I>isihbutian.' in the forihcoming Januar>* 
number ol Thr PopuUtr Sct'ttue Monthly. 

— \ Urge and clear eiposiiion of the sink- 
iog-iund 9]rs(cin of municipal finance will 
be given in Scrifintr's Magazint lor l^avary . 
by Clayton C. Hall, whoti well fitted (o speak 
with authority 00 the subject, lie proposes 
a substitute for sinking-funds. His article 
wUl probably attract wide discussion. 

— The Jaiiu.iry numberof Scribn^r's Mag- 
oiitt opens the seconti ye»t of its publica- 
tion. The success of its Arst >'car b well 
known, ami its second promisei e^Etremely 
well ii we may judge by its prospectus of 
what is to come. The illustrations tiave 
steadily Impnned. and the publiivbers prorn- 
Itethat during i8SS they will be better than 
ever, A prospectus will be sent to any one. 
upon application 10 Charles .Scribncr's Sons. 

— Messrs. Ticlcnor & Co, have recently 
published 'The Morse CoUeetion of Japanese 
i'ottcry,* by Sylvester liaxter. — an inicrcstlnK 
and accurate illustrated account of Ihe gre.it- 
est collection of Japanese pottery in exist- 
ence, and o{ the grealGSi value to all coUoct- 
OTS and connoisseurs. 



— Messrs. E. Sl F. N. Spon announce for 
publication 'Submarine Boats,' by O. W. 
llovgaard, beiitenant in the Danish Navy; 
iind ' llluminaljng and Heating Gas, a Man> 
ual of the Manufacture of Gas from Tar. Oil, 
and Other Liquid Hydrocarbons, and ex- 
tracting Oil fnmi Sewage Sludge.' by William 
Hums, C.E. 
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Bi^^fAi Sxifty, IVofkinitvn. 
Dft. 17. — C. L. Ilopkifii, UtAti ReUtm to 
Ihe Sen!ieo( Smell in Buttardt : Conper Cnr- 
liee. The Timber- Line of Hike's P«ik ; Charlrf 
n. Walooii, Kxhibilinn of. and Remark* on. a 
Secii»n of a FomII Em/Mtnu over fcisbt Feel 
in Length : L.eoiihar(l SttjoeuCT. On the Eilinc- 
lion ol the Great Xorthern Sen Cow i C. Hart 
Mcrtum, Dncripdon of n Ncx Movsc from ihc 
iirttX I'Uin*. 

Chfmini SMif^. WMtMitgUm. 
AW. ia —J. S. Littlewood. DjmaBiiie Sab- 

Uitutcc 

/W. 8. — E, T. Fristee. Chemisiry a* a Fac 
tor in Education. 

Ttnuj Btlanuai Clih. AVw IV>, 
Dtf. 13. — Mm. Charles Mogridge, A De- 
Kripiiun of (he Methodt of Modelling .Sectinnt 
of PlantK (or ihe Brithh Mateum ; O. R Wtl. 
lU. Hi»lor> of the ■ Weeping Willow / W. M. 
Heauchainp, Nolci on Onoodaea Ferns. 

S«it*t Sxitlycf f^altiral llitlfrj. 

Dte. ai,— F. "W. I\iinam, PaUoEiihic Im- 
picnieats foand in the (IraTcbai Ticn'on, N.J., 
07 Dr. Abbott; in the Orarcl of the Liitle 



Babbitt : also Tor Coni|iari«an, Several froiii lh« 
Crarc' of ihc Valley of the Sooime : Charlc* C. 
Abboii, kcccnt DiKovdtct in the Trcniun 
Gr»we'», mnA iheii Bcaiini; on ihc Antiquity of 
M«n in North Amrrica ; G. P. Wright, The 
Age ai the Ohio Gravel- Hedi in which Ihe In- 

Cemenis were lound by l>r. Men ; Warren 
pham. The Recesiion of the tce-Shcet in 
Minneioia in in KcUiion to the Grarel-Uepociia 
overljrinf; the- Quiric Implcncnt* found by Miu 
Babbitt at Liitle Faltt. Minn : DucnuioB upon 
ihc Antiijuiiy <ii Man in the Eastern and Cea- 
trat Poilion.! ol America. 

Amtrieom AcaJtm/o/ArtttmJ Sei^iKH, Sfitfi. 

rUt. i.|. — Villas W. flolman and Walter H. 
(■leavMi, lloiling Points of Itemophrnane, 
Napbihaline, and Benjol, trith Kefctence to 
TheraiometiT. 

EmgiMttn' ami. St. Ltmis. 

Dte. 7. EUttimt of (WSVrrj. — Preiirfeni, H. 
1-. dolman ; *<cc-prciident. J. A. Ockcisoa; 
Mcretary, William H. Biyan : Ircasurcr, C. W. 
Melcher; librarian, I. 1). JobnHin : dtrcelor*, 
William B. Palter and F. R, Niplier. 



Miami Valley, Ohio, by Dr. M«. ; %«A in the vt^TT^^lJ'o^^^ p-^' C. 
CilMUl Dopout .1 Little Fall., M.«n,. I.y Mm w^ rfw'yJSrSSSlitoi. «^ 



Publicatlona rxelvvd at Bailor'* ORlea, Dae, 
r»-'T- 

At&i>,W.g. ATeitBsoksf Alg>bt.> Oiford, CW«v 

duo fr. iStp. II*. Si.'jOi 
EtBCTBC KtAatif Cj., Ihc Onrhsid CMidiK lor. New 

y«h.C.C8hdlcv,pr. a* p. ■*. 
Kiaivooti, D. Tke Aiueaidtor HlM> Plaotii bMw«en 

Mui ibd JuriKi. PbasdclpUa, Lipfiicoa. Cu p. 

la*. iicctiu. 
LaCoKTB. J<Mpk The Flan «1 i)w Cout ItWidi of 

Calllenia In KelailM to Rccot ChanaMof Ptinl- 

MlG*«MBlir. II«rkKlc7.C*l. Aevl.£^ < p. I*. 
LocKvii. J. N. The Mneowntaof Ihc Canh. Mm) 

York, Ma<niltaD. i>e &, ta*. ta ctab. 
MA««>rv.J. p, Cr«fl( L»CMdTtonchi. New Vailt. 

Cou'a H«t*HM> 



□iflan. 



Stttmi Club-facM (jn on* rvniltaim). 

• MiUer. I yr. « % |.ja 

» '* • yr. «,4« 

3 " I rr> • ■••» 

4 •* IT"- ai«a 

Scifm-r and TAr S^rli Crttt, %\.y per jtat. 



Enclosed find $ 



FILL THIS OUT AND HAIL TO 

N. D. C. HODGES, 

47 Lafayette Place, New York. 
for which mail Sciemce for one year from i88 



to 
Addrtas. 




fV 



SCIENCE. 



'OlT 



255 



Uwuiu VLue 

UNKQUALLCD for CEMENTINC, 

*D«p]., I -'—<' '.'iJnfc |*j't , ><r"nr, *[. I'-aaji ] 

wssiaCemcnt Co.r.c.U'.'^u!^'^ ' 

IlinMt f tup* urp iwimI tii Uii- Siii)lbu)iilii,iii liinlltulo 
U Waatiiiiglou tut sU II* noili of RiauiiUiig •[ipi-l- 
mBna — 117 Uia Uoireniiiieiit ArMnate aud Dciiart- 
Bi*Bt BufldinOi t>T *b" PullUAn P^ace I'or C^ . 
MMoa A Ilkiiiltn Onaa miil Kkoo I'o., luiJ by 
(toukaiiili of OnbclaiHmitiiurni'iiin'niiiiiil iii»-I»ti- 

FroomtllCCd STRONOSKT A1>UESIVB KNOWN. 
Bold Id tin AAnjt f<>r mni^itiaiilts uiJ mmAtnin-*, luiil 

Ib tmUM for tmnWj ii»a. Tbo WM qiimiUij' wlil 
fe«t«««ii Jul. 1)00. luid Jan., ISK, liiuf (iHrwot Uin 
world MnowtMil u oTor U MiuLtoM Kini.ai, B« 

SIN and Rat Oi* trmufnr Lnl'aiga'a nnada onlir by 
C«MA CnUMT UO. 



Tf>e Travelers Insurarne Company 

Patitin uid AitiiUitl /W/ckt*. Only liicvc ■nidinl 
cou^ny la Anenci. Only ft > year 10 ptofoilfuiil 
and biutaca* incii (□> each ti.wo iniuiwKC. with Is 
■eekly indamnliy. Hu pikl pMlicy-hoUart nritly 
$ti,9iWfCO&. All (wlicKt n«n.-forf«ii«ble^ All cImid* 

pciil, >iihiiu( diNOunti aad imnedwtNiT <ni receipt of 

ftitiilaclory proof- 



KIMBALL'S SATIN STRAIGHT 
CUT CIGARETTES. 

People of refined insie who 
desire citcptionally tine cifimi- 
cttct tlioulil ii>c unly our 
STRAIGHT CUT. put or 
in satin packets *w\ boxes of 
i<>>. 1<H. jiji. iin<l tooi. 
M FIRST PRIZE UBDAL,S. 

"WM. S. KIMBAUj & CO. 



^.-W^lOffWS'i T^vrtT AMD 



l« AHTH^^cI: 



=^ "a ■■'^ 



"HowtoStrengtlieDtlteMeDioij." 

Rn. K. I.. KiJIy. fi i'4lKn«ii>, P>. J..»(il>nj( of Dr. 
Hulhmok'i booli. Ht* I'l Siffriiihcn ihc Mrmory ; 
or, Ki<iir»t and Sci*nhfif Mr»hf.dt oT \*vi*r FArjcltifig, 
My>- " I havcioU (hit crtaiiic, ihii ^cn. and find a 
«iiii« »f wvalih hMdrn in 1(4 pairrt.. ity i( I waa cniMtd 
\t^x cv^ninx to leam chr fHttEQ * Stj«hji( Matat/ in Laun, 
li look a (illJe ilnie. t>ui ihc laiitii nr* bbtvcImik." 
CaBalo^vie anil prtopetitu free- 
Mailed 19 any addreai un receipt of (t, by 
H. L. HOLBROOK CO . 13 L«l«ht«t., Nbw Yvrk. 



GRElTAMEfllWK 



.JOOD NEWS 
lis LADIES. 



iT' aL' «t irJIIILLOiLM II 



.■i,:,.r. 



. •'■'' ll'l" . .. ■ 

rip ..r.ldi (i.r iiur r.'l.-iiinli-il 
1 ■-«• ""I"! *'nff»".'*, and •«art 
1 'II III' iCiil 'i-'l<l l.LtiK] *pr \]iit» 

. .^^ |iHj-i' 4 IMii.i I '.1 ^f'l. Trinnrr ?^fi[, 

UciliJ Jl.ii.l ..1... Ir-iH.. lr,ll..I t^.-!, IVur. li. i;m„ [ i,„|,, 
*r fti'S**>ir'. lil.-flnnirT. l-Vtr fiirf {lArtf.-riliervi'idtvca 

„ Till; tjitt.iT <>ii<ni< ,\\ Tiv.w « !»., 

r. 1), UuiMl 31 aii4H Vviut SI. Novlitrt 



QUSTAV E. STECHERT, 

838 Broadwa;. New Vork. 

Imfvritr r/ Stitalifit Btvki and J'lrim/Uah. 

BninoluK : Ldpocix. Ilcspitnl Str. 16 ; Lixi- 
dan. 96 Kiiig WUIiiuii Str.. .Strnn<I. 



W.H.WALMSLeY&CO. 

R. & J. BECK. 

ICtS Cluninil Strptl, niiu. 

Micioicopes and all 
Accc*»orie> aii4 Ap- 
paratDi. PhotOfi^rApli- 
le in'l PhotD-MiCTO- 

Sraphic Apparatus and 
utfits. 

Spectacle!, E-fK 
Glosacs, Opera aiid 
Ma It lie Glaaacs, etc. 

Uinslralci I'licc Li»t 
mailcil /rte to anf aif- 
dicu. MentiiM) SciKNca i 
in Mrmponding with u>. 



JIHSRICAR flOj 
BONDS, h 
$1,000,000 w 10 

««p° GOLD 

UND PfiR Pint 111 t:T« iSr> RE^RRS-fCEa, 

19 Milk kL, tiuiuiu. C: Km* xi.. Haimlinalar, Ei.flaiiil. 
m lyiiiftt airuii, fijii,tuu(li, lieoilaud. 



IKYESTMERTCO. 

MORTQAQES. 

$15,000,000 
INVESTED 
Without loss. 



ID 



mmn 



-OT». 



MARVELOUS 

MEMORY 

DISCOVERY. 

WttAlly nnlllcv ■rllfl.^lal ijalcma. 
An> book learntHl Id ant' tmullns. 

ReomnienJed by Mahk Twm^, Ric><a*u Phiktoh. 
ih» Sri'<i<Ut ; Iti^n. W, W. Atroa; Ji'n.H P. Brnju. 
MI)i;I>r. UiKoB, Ac- Ulaai nt lOO Columbia Ijw tiiii). 
«jil»; lm>tla*M* af jno caich at Yale; «»o al Uuivenily 
al Penn.. Ph'l».| «"«. al W«ll«liy Collig* ) jjo Ofcerlin 
Callege. and ihtet large elau«i at Chautauqua Uitiveriily. 
ftc. Pinapeciui rcist *)!■■ fruni 

PROr. l.i:>t.S£TTE,9jT Mflh Ava.. New York. 



SCIENCE CLUBBING RATES, 



Ammcan Ajirtcullanil 

Amtrticui Analpt 

Ain*ri(an AKhiled aad Buildiaf 
Neva. 

iHiparial edirioa •..•..>.... 

C*fai>aa " ,.....,..,. 

Rfxular " ,. 

AmxicdD Cuden . 

Aowttcan loumalof Philolegy 

AoMritait Uachinitii 

Aouriun Masulnc ••••. 

American Naiuraliit. ..„,,,.. 
An'^'.vTr ll«vi(W.....,,..,..i. 

;..li., 4.1(1 

Ilrad*(r««ra.... ■•■•i«.. 

Biain, 

Kuildifli (v**hl7^ •••,■...,. 

CBrpcficiy and Duildin£.» — ••• 

fenriiry Maf ajiee. ,..,, 

C-'tiaufaoqnan, The '..--i-i. ....... 

I'lirihttHEi I'ninft. The... .......... 

Oitikf mn W««klyi lllualraled. 

ClAlilnlicitiMn. Tbo. .• 

Critic. 

U«.-im 

Kf iKIic Ktfajina 

t-dioburah Knitv 

»llo;irk-al Wof]<l 

ttectncinn and £l«rnieal Gi^nrer 

UecuiLiI Review 

ilnsinaatiiif and M>n>n|[ Journal. .. 

Eii(l)th UlvairaiKt Macawn* 

fuBllyKton PapOT <K.V.) 

Furot an-I Siieam.... 

Kopuin.Thv 

t^ujey'fe LadyV Book. .............. 

H.irper'* Haiar .. 

HariKr*. M*^^n4 

Harpcf'i Wcrkly 

HuTHtM Vn<mg I>eo|.U 

lIc'UhAiad HaiDe.. -■■.■■-...,■ ... 

Herald ol Hcallh 

Illuaimitd London Newt (Ancr. 

reprint). 

tndepdnj«nl. 'llie..... ....,, ....... 

Intel ncTTin, The 

Iequ An five.iLlyJ - 

iDunialaf FhilsWy lEDtJ •■• 
oumal el Speeulaiivc f>hiin(iph) 
begioa oilii Jao. Ne>) 






4.9t 



IS 



L-r- 



An 

Ule . 

LippinfntE*^ Mafirin*.. ............ 

Ijilcll'i Litine Ace.... 

LutT* M'n and Wamen 

LundoB Quanccly 

Macinillan'i .Muxsiine 

Manrthc of Amirican Hiaterj... 
Ui^^iol iii.I Siiifical Jaunui 

.Mei;:t]n'nicj.l Ktipnecr- 

Mclil Wciikct 

Microuepg. The 

Nituie 

New princetm R(vi«w 

VH.,r!ti American Reviev. .. 

Oittinc 

Over1i.nd Monthly 
Pantv . - 

HatitiMl ScKSCe Qiutrlerly 

Potxilac Sdenn Monthly 

popular *M*DCi« Nem , 

Poitfolio, The 

Pticlltloner 

Public Opinli^D ... ..•..,.. 

Puck 

Puil (CermaB) 

Ouiiieily Review (Londonl 

UUertcfc........ 

Kutil Nrw'Vorkcr—.... 

Sl.Meholai... 

Sclmol f ournal .... 

!i(.leniini: Anerkati... ...... ........ 

Sti^fpLifiient. 

ArcMic<iMu] II uiUen* edition.. 

St ndner'i M aeaaine. 

Siiuiheni Culilvaiin.. ........... 

Sptiiiffieid Hepuhllcan Iwceltly} 

Sunday Sclivuf Itmca...... ......... 

Teachan' IrutiluM. 

Teiru Silling* 

Tr«iaut»TtDve.... .. .... . . 

Tmlti !UelHi, Ttw. 

Wide A-ake .. 

VouDC Kalka' Journal 



40- 
1 IP 
J.OO 

• ,je. 

a.oo 
3-*» 

B 

4.aa 
' 7» 

J.OO 

4.00 
S.fto 

a. so 
4 

• ••* 

a 00 



4.O0 

» 

i.oai 

4)« 

■S" 

s 

4.M 

■ • 

S.M 

Jcc* 

I. on 

4 «• 

5 •«( 
S.oo 
5 00 
»,«> 
t.oo 
t.ao 

4.«0 

its 

r JO 

1 IW, 

) oo, 

4.«0| 

i « 

4 oo 

■ CO 

a.eo 
|oo 

i.yo, 

!«■: 

» *>■ 
)*•. 

■JO 
1.00. 

>.eo! 
i.ijl 

4-H 

lOO 

a ¥>' 
t.ao 



.to 
in 

1« 

6.1 
*•» 

i^ 
ix 

J:B 

IX 

It 

7 

s 

3«o 

1 *" 
«.Bo 

lii 

6.Sa 

4. Co 

4 «) 
4»1 

e.fe 

5 te 

4 M 

T-y 

l-3» 



<ao 

J-OO 

• ■•I 

4 «a 
i«* 
i ao 

J.OO 

' n 

4.00 

4 V> 
j.m 
t.wf 
%** 
a.ia 
4.aa 

!■»• 
J.OO 

4.M 

• oa 

5 M 

4 »* 
4M 

4 M 

J. or 

• 8 

4.0* 

IS 

i— 

S« 
so* 
5«« 

y 

a.»! 

• •» 

5'«* 

4.M 
».« 

5 ** 



m 


4*» 


fl.to 


**o 


M.to 


%z 


'!? 


4" 


to. to 


fl,H 


i.tm 


• »s 


t.oa 


t.l« 


* oo 


7 »• 


Ooo 


t b, 


e.oo 


« »- 


a.oo 


4 »J 


• t 


4»1 


a.*} 


s a^ 


y V 


v2 




y.»« 


i.M 


IS 


»"o 


4 «S 


a.ti 


1 »« 


4"0 


y >o 


Ado 


4 IJ 


• *1 


to ]ai 


aso 




4 JO 


«.ao 


i:; 


T •«' 


a*oi 


iOO 


4-»1 


• •* 


«.»Oi 


J.OO 


» •• 


a OB 


'8 


l-ta 

a OS 


r*" 


««« 


>§ 


J SO 
« oo 


4 JB 


• *: 


4 ■! 


• t 


4to 


> aa 


ra 


J-0« 


4 " 


a >i 


,»o 


4.00 


l«>l 


> 40 


401 


•■■3 



KitimnieE on upecial Ibu of penodicale fa* 
lihrnrjct and boo]t.clnbi will be funiiiii«il m 

applicatirm, 

N. D. C. HODGES, 47 Ufi^ttePlarcHmYftrk. 



:, BorroLPa ai 



SCIENCE 



Fir™ Vbak. 
Vol. X. No. 356. 



NEW YORK. DECEMBER 30, 1887, 



Single Copibs. Ten L»xi» 
$3.50 Pbr V'kak, IX Advaxcc, 



OanrHali(,mi, IvTnflcmaOOvrtVT. nrtcndUttwYvrt Fiia^H!lMMSM>>nil-aLMM4d.Matuir. 



Plans and Elevation of the Snow Hall of Natural History at 

Lawrence, Kan, 



Editorial ...... 

The 'StMm-Lanet' on the Atlantic. — A Norc) C«uncl1 o! 
Ednatioa. ^A National Boud or Health. 

Snow Hall of Natural History at Lawrence, 
Kan 

Indian Wheat ..... 

Health Matters. 

Quarsniinc Sysicms . . . ■ . 

Mental Science. 

Idcit of NumliFr in Animali .... 

The Inflaence nf .ScBUiionii on On* Aaotber 



313 Book-Reviews. 

Giwk LKond ThouEhl .... 3'7 

Mmo; T«y1orninl llieZwfii P1m«ii . . >I7 

Notes and News ..... 319 
Letters to the Editor. 

Tbe M«chaBiflnt of the V\\a\n o( BiMs 

£UUa <^Htt: If. S. StnJt 3)[ 
Eikioin ami Indian . , A. F. Ckamhtrtaim aSJ 



3IS 



Wealbn-rrediciion* 
Th« Cliiaoc Wall 
T*>m»il" Force - 
The Stn47 of LanstMsn 
QuciiM 



It. A. tUun 
J»**ph F.Jamu 
W. IV. AnientH 

u. L. e.. 



The Science Company, Publishers, 4^ Lafayette Place, New York. 

London agent: G. E. SUthert, 26 King William St., Strand. 



IMPORTANT To"'*^t?&, "'^IBERS. 



'JC^-/.. 



ws 



Realizing that the circulation of 

SCIENCE 

can be increased in no way better than by the honest 
recommendation and aid of its subscribers, the pub- 
lisher of SCIENCE is prepared to extend for six 
months the term of any subscriber who will forward 
with the money for one year ($3.50) the name of a new 
subscriber not already on the list. Liberal commissions 

will be paid canvassers. Address, j 

PUBLISHER OF SCIENCE, | 

47 Lafayette Place, New York. '^ 




• 



AnurrioB AEiicullari>( 

AB«ri»D Anslpt 

Ancncaa Architsd anil Bidtduv 

Imparul «(lnion... ..••••• ■••i«- 

Oclalhw " 

Rj|uli>i " 

American G>nItn..->> ... 

AnMrii3s InUTnal e[ PhUoloor. . . . 

AnrericMi SIkIuuuc ....>• 

Amtric^n MoK''''" 

Ancricui t^BiunUai.-. 

Aniluirvr R»in>....... 

AOuiLc 

Batnrhood ......... 

lUlivUnd 

Bniltinct's 

Btain 

BuiMins (wRkUl ..i, 

Catpiflinr anil t1uil(liii|.i.. 

Ckcuuuijujiii. The 

Cbn»<UD UitiDri, Tlie. '■*.-■«■'«■■ ■ 
Chritlian Weekly, launufi...,.., 

CMOiopallUui. The 

CtuU"'->*>* i«' ■-»-••• •*■•••! •»»# 

UoMat .< 

&:l«li<; MuM>n«. •■■•.■• ••■ 

tLdlntiufoh Kevletr... 

Elecii^ World 

Secittclui *Dd Elcclikal EiigiiiMr 

daemo) Kcriew 

Eft^ORiidg and Ulolng ^«iimal.- 

EnclUb lltiulrated Huuine 

FtnllrSlo^hiKr (N.Y.) 

ttmuaoi Strtain..... 

pQnv, The ...«'••> 

C«lEV*L4dy'iaMk..... 

Hupei't Buu • 

Haipet'i H*K*»ac--"><»>->->->-- 

Mupet'iWcAiy 

HuKi'i VouiiK Pc«|-I* 

Health in<t lloinc 

Henil.l<.( UrrMh 

Illiuimcd LoodM N<wi (.Ainsr. 

RfnelL »•••! 

Indepcndcnl. The i 

later UcMB. Th« •■< 

Ima AjteCwHUri 

Iounulof Phllnlon lEns.) 
ounia) of SpKUUlin PhilcMphy 
Ibesini still jin. I(a>} 

LAr[ 

Life 

Uppiucuti't Masuin* 

Llitall'i Uvinn Ase , 

Little Mm «nJ Wnmea 

LddiIdr Quuicri)^ 

Mucnilkn'i .UaK>iIne 

Maniinc ot Amtrican Htitcry 
He^icikt and Suipci.! Jouniil... 

Mcchuiiul Enciiiaar,.,.. 

Meur Worker. 

MkntKop*, The ..- 

Niiun 

Ne* Pfltiteion K*Ti(W 

Konh American Rcvirw 

OutlBf 

OvrrUnd MoniMr 

Pmrf 

I^itKal ScicDic Qaamrlir.... 

Fvgaiu Scienc* Monihly 

Pc^ulat S<itn(« Nfwi. 

PorKolici.Tht 

PracEiliancr .................. 

fubljc OpiaioD ... .i.i 

PiMk 

Pgck <Ccnni>nl 

Oiufterlr Rwinr (LcFtidan] 

Uueriei 

Kunl Nev-Variwr. 

Si. Nichctu. 

School Journal 



eUr). 



SupplcnHiit 

AkMihi and BuUden' edliion.. 

S«ribDer'i MnEuiDc ... 

SooIhFm Culiiviiiji 

Sunday St ho'il Timet,.., 

TckIi""' Institute 

TciKSiflin^ 

Tr«Ai^iv«- Tn>T« ......... . 

Tnjiti&nker, The 

Wide A*»k* 

Voung Fnlki' JtiutnJ .- 



Jt 



SrunliAc American i 5.0a: 



E<><iinatc> on ipcciitl Hat* of (trHodicaU for 
Bbrariei and liook^lutu will be (urnifthcU on 
■pftlicniion, 

N. D. C. HODGES. 47 Ufa}«ttc PlaccNewYorh. 



THE WIFE. 

A New FUc bf l>. Ilii.Av:a and II. C De Mills. 

Frttedad by ' Ediiha'i BurfUt. 

Eveniai;*, S:ij. Satuiday UatioMi 1 



rADKSON.^ilUAKE THEATRE. 

MK. A M. I'ALMtK. Soir Manager. 

r«i;ki4lt^« i&t diJJj, ^itimJay. nialin^ nt a 

TO.NTCMT 

TUKSDAV. Dec 6, 

PROUUCTIOH 

OF 



ELAINE. 



WAI.LACK'S. 
Under thidtnctimol Mr. tlEKRV E. AH BEY. 
EvaninKi.S^iJ Matinte SATURDAY. >:■$. 

forcetIme KOT. 
wjkgkt me wot. 

FORGET \l¥. NOT. 
KOKGtTMK NOT. 

Sir Han)«e Welby. ...Ur. Otmand Teark 

Prime MaJleMU Ur. Hatiy KdiruiJi 

Bamto Mr. J-W piooii 

Stephanie Ubt R<*c CwliLu 

Mn. Kotey Mine. Poniai 

Alice Vemey Mlt» NeH»Guioo 



•AS ISO. 



Broad wn and joth 5l. 
Ualinc* SAEurtuy at a. 
FICENT PRODUCTION OF 
THE SPARKUNC COMIC OPF.RA. 



EveDinei a I S. 
MAGN 



MADELON 

At perfomt^d <>^Tr »<■> nij^hit in Panu 

CtvalOii. Cboru* of so. AuEiliariet, jo. 

Or^hmta 9%. Full niilili(y hand iml UalleL 

Admiuion jw- Sum tmin>d in i^viiDce, 

Every Sunday ■wnmg paad popular cnntcrt. 



METROWILITAN OPERA HOUSE. 
GRAND OI-BKA IN (IKKMAN. 
Ta^nomtw.CWedneidaT) I'M >i. 
WAGNER'S ORAMD OPF.RA. TANNHAUSER. 
Finl produciion in Amtrita. 
Wehfii'i Grand Oinra, 
EURYASTHE. 
TRUMPETER or 
SACKINCEN, 
CoRiplele Cf-ifM da Ifoilet. 



KKIDAV, Dec at. 

EURVANTIIE 

(irind H Lillet 

SATUROAV. Dec. J4. 
Grand Malii>«c. 



Inactive I Spas tini't Opera, 

picpaialion. | Fitdinand CcrKa. 

Boa office open daily frarn 9 A.M.llIl { P.M. 



ACADEMV OF MUSIC, 

'■ Giliuiire < Tompkina. Pioprieiort and Maaocera. 



AND LAWRKNCF. IIARRF.TT. 



EDWIN BOOTH A 

Crjn)0ience« Monday Kvenind. Dec. »6. 
For two (wckt only. Selurduy Haiinee al a. 



DALY'S THEATRE Bnudwar and wth St. 
Undei ihe piuiipmeni nS Mr. AUGUSTIN 
DALV. 
Orc>irt(r«. In". Ilr«-i4 C>«le. fi. Swond Baltnny, jrtc. 
bVtKY EVENING at K:is. MATINKt-S hciin ■( >. 
EVERV NIGIir II Hill, prodiicttnn of an sfiilHly 
ittir (oincdy. ' Kailr^ad v) Lvvc.' by AVGliSTIn 
DALVflnini (hr German of Srhvenrhau and Kadel- 

MATINEES WEDNESDAYS ami HATURDAVtx 



BUNNELL'S 

01- D 

LONOON 

MUSEUM. 



t>*'i' Broadway. 

Stcrid Hairy Family 
DogCircut Wonden. 
I'hf GnalMlShow. 



Admimion, aj-:. 

Children. >nr. 

Coiitiauaut 

Enteruiament. 

Noon III) 11 P.M 



JT>W.H MUSKC aid Su. bennta y.h *nd Aih Ave 

•' Open frt^m 1 1 lit >!' Siinday. 1 ta ti 

N«« (ItiHipa. New PaiDilnei. New Allfsclioni. 

EHDELVI KACZI 

•ndhl. HlTNfJARIAN nRlHESTRA. 

CONCEHIS FROM j(i> s AND«l.»ii, 

Second »liiLiiLri>Q of I^Jminij^ Eiikvopan. 

AdaiMloB 10 sll. ia ceuii. Childitn 15 cmu. 

Ajecti, ihe Mr>i>(yin|t Chm Auinnuicn. 



SCIENCE. 

AM ILLUSTRATED WEEKLY JOURNAL. TMI 
SCIENCE COUPANV, UWNEItS AND 

PUB USHERS. 
Ornc*H> Axn Ui*a(m>e>- — D. C- Gilhas. oI 
llalltmiira. t^nUtml! SiMO* .Viwcuun, q4 Waihinctoo. 
I'icr-Prittiiri : GAatimeaC. HuaiAan.of Wuhinatca; 
Ai.ai. OmiIKAIiI Bmi.l. of Wulrinatna ; O- C. M.>MM. 
nl Nh HavKn : J. W. PavstL. el WaihiostAti ; W. P. 
THOHBHiubK. of New Vork ; S. H. &ctii>DB«, Of Caa- 
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In price AB possible. 

They will be made to measure at alM 
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These suits are quite indispeasable far 
the full eojoyment of this favonte mtdwia- 
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Thi: Pilot Chart o? the Nokth Aii-antic Oceas foe 
December, issued by the UnUc<l Slates Hydrographic Office. calU 
spccbl attention to (he importance of an undertiantllng among 
tnnsaiUniic steamship companies and captains relative 10 the 
routes followed by eastward and westward bound vessels, in order 
la (limini«li as much as possible the danj^rs cI collision on this 
great race-track of the 'ocean greyhounds.' A reprint from the 
chart is devoted to a brief discussion of the routes recommended 
this month, with the addition of a chart showing graphically their 
positions relative to the Dcccmba- storm-belt ; stunn- tracks arc 
platted by means of dotted lines : and the average force and fre- 
quency of prcvailinK winds In each S" ocean square north of the 
40th parallel are also gu'en, as indicated by the results of the inter- 
natiODAl Kyslem of simultaneous meteorological obscrvaliufi. so far 
as now available. It is an appropriate time to bring up this sub- 
ject, now that the proposed international conference relative to the 
increase of safety at sea bids (air to be held. The well-known 
'steam-lanes' planned by Maury in 1S55 at the suggestion of Capt. 
R. B. Forbes liave never been followed to any great extent, and 
indeed were never obligatory. At present each captain is allowed 
10 use his own discretion to a very large extent, and almost every 
consideration is secondary to the desire to "beat the record* by 
making a fast passage. If the thousands of passengers who cross 
the ocean every season could read the ihoughis of their captains 
during the sleepless nights they pass on the bridges ol their vcsseb, 
while rushing at full speed through a dense fog. it would hardly 
add to their comfort. The hydrographer. In his recommendations, 
marks out a new policy, and instead of the old lanes plots two 
mutes on the chart. — eastward- bound vessels to follow the south- 
em line, or noiKing to the northward of it; and westward* I lound 
vessels the northern line, or nothing to the southward Of it ; the 
two lines crossing the soth meridian in 45' and 46*" north latitude 
respectively. This is regarded as the best and only practicable solu- 
tion of the question likely to meet with general acccpUncc. alt things 
considered. The great difference between this plan and Maury's 
lines is in the much wider limits allowed, which -ire tliuught to be 
necessar}' and reasonable on account of present conditions of navi- 
gation, the diffcTcntdeslinattonsofvesscls. the increased knowledge 
and better forecasting of the weather, and the necessity of room to 
allow (or change oF course in avoiding storms whose probable paths 
are now comparaiirely well known. The prompt use which is thus 
made by the Hydrographic Office, of the results of the simultaneous 
observations made by intemaiiorud agreement and published by the 
United States Signal Service, shows an appreciation of this impor- 
tant system of observation which is especially gratifying as indi- 
cating that the collection of these observations from masters of 
TCssels wHIl be energetically conlinuetl. now that it is in the hands 
of this office. It b understood that General Grcely has. at the re- 
quest of Commander Banlett, ordered the immediate compilation 
of ten-year normals for each ocean squaie In the North Atlantic, 
for use in eonneaion with the Pilot Cliart ; and the vast interests 
involved make this subject of such paramount imponance. that it 
is a cause for congi.ilulation that the United States has l.iken ihe 
lead not only in the inauguration of the system and the tollection 
and publication of the observations, but also in the immediate and 
practical utilization of the results. 



There is it* session this week at Trenton. N. ;.. a body 
which is something of a novetty in educational organiiations. but 
from which great good isexpecied. We refer 10 the New Jersey 
Cour>ciI of Education. We do not know of the existence of any 
simitar body in any other State, and we do not believe that the or- 
gantiationof the New Jersey Councd is asyei ver)-wclJ orgcnerally 
understood. In his presidential address at the meeting ol the New 
Jersey Sute Teachers' Association last year. Superintendent C. E. 
Meleney of I'aierson advocated the formation of a State council of 
educatinn which should h.ivc general unofficial supervision over 
the educational interests and educational legislation of the Slate. 
The idea proved to be a popular one. and a committee was ap- 
pointed to prepare a pUn for the organization of the council. The 
body has since been r^ularly organiied, and is now holding its first 
annual meeting. Its constitution lays down as its amis the inves- 
tigation and discussion of topics relating to education, the dis- 
seminatiofl of information bearing on these topics, the consideration 
and recommend at ton of the best means of advancing the ciluaition- 
al interests of the State, and the consideration of means by which 
the policy of the Slate may be modified in view of the progress of 
educational thought. The constitution limits the membership to 
forty-eight, and these arc divided into three classes, each class to 
serve three years. The places of the sixteen whose terms expir« 
each year arc to be filled at the time of the meeting of the Sute 
Teachers' Association. The election of members rests with the 
council ilscU, but one-half oi the nominations to litl vacancies are 
to be made by the Slate Teachers' Association, and one<half by the 
council. The names of the present members of the council show 
that its deliberations aie to be participated in by representatives of 
every phase of education, from the Kub-primaiy to the university. 
The council proposes to be the embodiment of the power of the 
teaching professbn of the State; and will unquestionably do a 
great service in the causeof educational advancement. The present 
president of the council is ^uperinien'lent W. H. Barringer of New- 
ark, and his address at lf»e present meeting was to be on ' Educa- 
tion as a Problem.' The various working committees and then 
chairmen are as follows : school organixaiion, Principal B. C. 
Gregory of Newark ; course of study. Superintendent C. E. Mclcncy 
of Faler«in ; high schools and colleges, President Merrill E. Gales 
of Rutgers College; normal and training schooK Principal J. A, 
Reinhart of Paterson; supervision of schools. Superintendent 
Charles Jacobus of New Brunswick: school law. Principal/. M, 
Green o( Long Branch : examination and tenure of office of 
teachers. .Superintendent Randall S|>ald)ng of MontcUir : hygiene 
and sanitation. ]>rof. S. A. Farrand of Mewark; moral education 
and discipline. Dr. J. H. VincenI of Plairtfidd: statistics. Mr. A. 
Scarlett of Burlington: industrial education. President Nicholas 
Murray Butler of Paterson. It will be seen al a glance that Ihe 
New Jersey Council is a working: rwt a talking body, and the ex- 
ample it sets could well be followed in other States. 



The RBCCKT ue&tiso of the American Public Health Asso- 
ciation at Memphis, Tenn.. of which a summary* has been given in 
Scien<t, was one of the most interesting and im[iortant which that 
association has ever held. Nine years ago its memtiers convened 
in RichmAnd, Va„manyot Ihcni Ivtving ju.it come Irxxn cities which 
had been almost decimated by yelkiw-fever. first among which was 
Memphis itself, The National Board of Health had lis birth in 
thb meeting; and had the same broad and liberal spirit which 
diaraderiied that meeting been fostered and encouraged, that board 
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would dinibtlcss be in rxislence tonlay. having liad nearly ten years 
of experience, vvhjch would have ennbled it lo cope wiih anyepidem- 
ic which might visit our shores. But pett>' jcslousies arose, and u a 
resull that board has now no existence. Its work was of the best. 
and five volumes of its records aUcst ihis (aci. The need ol a 
nationa] tieallh department in some form was dwell upon at length 
by the president. Or. Sternberg, in his address. He thinks that at 
the present time it would be useless to ask that (he sanitary inter- 
ests be placed under the charge of another cabinet officer, a minis- 
fer of public health, but that sanitariins should demand thai their 
interests receive the sune considerailHn from the national govern- 
ment as is accorded to the educational and industrial interests of 
ibc country. He recommends the organization of n bureau of pub- 
Ik health, with n commisUoner a* its hc.id, with the nec«8SiLTy as- 
sistance to make it erRcienl. It has been suggested that a board 
of health would be better than this plan contemplates, its members 
coming from di^rrent sections at the country. Dr. Sternberg is 
tight, we think, when he speaks of such a board as not caleulated 
to do the best work. Another plan is to have such a board made 
up of the surgeon-generals of the army, navy, and marine- hospital 
service; hut these oHiccrs arc already fully occupied with their 
duties, and could not with ad^'antagc imdertakc the executive work 
of a central health bureau. Such a board would act well as an ad- 
nsoiy body, but its work should be limited to that. It is sincerely 
to be hoped, that, as a result of the distrussion of this important 
question, the next Congress will provide for a central health organ- 
iiation. Such action would meet with the hearty support of sani- 
tarians throughout the United Slates, and would do much to quiet 
the minds of these gentlemen who to-day look with anxiety and 
concern upon the possibilities which might occur should cholera or 
other epidemic disease visit this country in the present unsettled 
condition of its sanitary adminislratioru 



SNOW HALL OF NATURAL HISTORY AT LAWRENCE, 

KAN. 

The Legislature of the State of Kansas, during its biennial ses- 
sion of the year 1885, appropriated Iifiy ihouvin<l dollars for the 
purpose of erecting a natural history' building for the University of 
Kansas. The erection of such a building was rendered imperative 
by the extensive botanical. eniomoLogical. nooiogical. and geologi- 
cal collections brought together under the supervision of Prof. Y. 
H. Snow, whose connection with the institution dates from its 
foundation in the year [866. The building was completed in the 
autumn of 1886, and was formally named and dedicated to the pur- 
poses for which it was erected, on Nov. 16 of that year. It has two 
principal stories, each sixteen feet in height, together with a base- 
ment and attic so commodious and well lighted as to m:ike the 
structure practically (our stories in height. The building from 
basement floor to attic roof is divided into two portions, partially 
separated from each other by the main entrance-hall ant! stairways. 
The portion to the west of the entrance is devoted to the exhibition 
of the various cabinets, while the tippojite portion ti assigned to 
the work of instruction. The collections belonging to each dc- 
p«jtment arc upon the same floor witli the laboratories of that de- 
partment, easily ;iccessible to both students and instructors. The 
arrangement of the varioux apartments is so well indicated in the 
accompanying plans as to requtre no verbal description. This 
arrangement was suggested l^ Mr. J.H. Emcrlon of New Haven, 
Conn., who furnished the preliminary planswhich formed the tiasis 
upon which the LegisLiture was solicited to make the appropriation. 
Mr. Emcrton's outlines were placed in the hands of Architect J. G. 
Haskell of Topeka. Kan., who compleieil the architectural adapta- 
tions in the matters of construction, light, heat, ventilation, and ex- 
terior style, in a successful and satisfactory manner. The rooms 
most naturally grouped themselves so as to fnrni a reci.ingular 
building: hut for the purpose of incre.ising the volume of hght, 
and also improving the archilcclural effect, their form was some- 
what changed. 
The building Is most admirably lighted; the volume being so 
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great that on a cloudy day the occupants of laboratories need nol 
seek proximity to the windows for microscopical work, and the 
museum halla may have cases arranged in any desired relation. 
The large museum rooms are lighted on three sides, and necessarily 
have one side not lighted. To prevent this from being a dark side, 
a plaie-glass window, eight feel wide and eleven feet high, opposite 
the centre of the unlightcd wall, was added to the ordinary means 
of lighting, and h.\s the effect of giving uniformity of volume 
throughout the entire space. 

The exterior is in the Romanesque style, with rock-face ashlar 
and cut stone dressings, the stone being from the well-known Cot- 
tonwood quarries of Kans.is, 'I'he main approach is by a broad 
Hight of buttressed stone steps under a handsomely dccomtcd por- 
tico, the decorations bnng suggestive of the uses of the building. 
Numerous stone panels .irt; proi'ided about the building, which 
may. if desirett, be utilized for illustraiioru of natural history sub-j 
jecis cut in bjis-rclief. 

The construction of the building is nearly fire-proof. All 
ing-girders are of iron, and all floor? are deadened with mortar on 
corrugated iron laid between the jcdsis. All panilions are noi>-^H 
combusiible, all lathing is of wire clolh. the roof is covered wit^^B 
slate and dressed with iron cornices, ridge and hip rolls. All ta> 
tenor finish is polished hard wood, so that llltic material b presented 
to feed combuMion. 

Heating is by steam, the ' indirect ' method being employed to 
furnish the rooms with warm fresh air. and the ' direct ' method for 
securing proper leniperaturc. 

Fresh nir is introduced into the building by means of a ' plenum * 
extending under the entire building, and connecting with the outer 
air by arched openings and atcis. Ventilation is accomplished by 
means of large lluet leading front near lloorand ceiling of aQ rooms 
to a large iron chamber in the attic, in which sufficient radiation is 
located to insure a successful movement of the foul air through a 
ventilating cupola to the exterior. 

The construction of the building wa« by contr.-ict with McFar- 
tand Sc Son ol Lawrence, and completion was accomplished within , 
the prescribed appropriation, and without ' extras.* 



INDIAN WHEAT. 

At a recent meeting of the English Farmer's Club, fYofessor 
Wallace of Edinburgh University read a paper on agriculture 
India. 

Professor Wallace said he went to India not only to study agricul- 
ture in view of the important influence it was likely to exercise over 
British agriculture, and forestry in view of the likelihood of a chair 
6f forestry being csublbhcd at his university, but he had the further 
object of wishing to see for himself why it was that the government 
had practically given up the idea of improving Indian agriculture 
He found thai ihc apathy on the part of the goveramcnt in the di- 
rection of advancing agriculture was exhibited not only in the case 
of the nntive scholars, but was general. I*racticaUy all that waa 
left of the Agricultural Department was the name, and thb was 
not always recognized in the presidencies. The ryots' faith in the 
proposals of the government to improve (heir practices had entirely 
vanished. The speaker then went on to explain the character ai 
the Indian cattle, and showed that these were raised, not for 
meat, but for sinew; and he pointed out the lessons to be learned 
from color, the black cattle better resisting heat. As to the wheat- 
growing, he said. thai, in order to produce wheat for the market, 
the ryots increase<l the area cultivated by taiting in mote land from 
the wastes or jungle the most convenient, in the first instance, to 
their holdings: but. in .addition to this, they grew wheat in many 
cases in place of some other crop. There was a limit to iheexien- 
sion of Ibe so-called ' substitution ' wheat area ; and the area of ex- 
tended wheat-growth was, aa time went on. always becoming more 
difftcuh to increase, and. even after difficulties .ire surmounted, leas 
remunerative, A tract of country where extenuon would be the 
main source of wheat-supply skirted the eastern border of the 
desert of north-western India. Supplies of wheat were also expected 
to be forthcoming from the rich black soils of the southern Mah- 
ratta country when the railway communication was better estab- 
lished. It had been thought by some that the future supplie* of 
Indian wheat would so increase as to flood the English marltcts to 
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overflowing. He di<i roi deny that Indian wheat wonitd (or many 
years remain a, subsUntial item in the annusil whcAi imports, but 
there was no indication that the amount of it would increase at any 
thing like an alarming rate. With the cuenwon of railways, new 
whrai-growing districts would he tappijd, bul the supply of eantly 
available land was by no means unlimited, and the drawbacks and 
disad vantages were far more numerous than most people supposed. 
He then commented upon the likelihood of th< yield decreasing and 
(he (|Ufllity <l!;i{(mirrating by too frequent growth on the same land. 
He lielirved that ihc land wa* not seriously impoverished by the 
native systems of roUlion, or by ihc practice which they had of 
Rowing miied crops ; but ll would be strange U they altered tltOM 
time-honoreil pntciice«, and grew wheat year after year with sac- 
crs-^ful results, as il the land were in the condition of virgin soil. U 
had been the history of CT-cry great wheat-growing region that the 
yield and quality cime down if the land was not kept up l)y manui- 
ing, as in Kngland. He cited AmencA as a typical example. The 
point where (he bf« wheal grew had steadily marched weilwatd. 
and he claimed thai it had left as a record of its course ihc ruins of 
disused and deserted mill*, ll us not perfectly clear wherein hv has 
evidence of this. Sir Donald Nfackcnxic ^^'aIUce. Ihc author of 
■ Russia.' and now private secretary to the viceroy of India, related 
an PKceilen! itlustraiion of the case in point. A district in southern 
RuNMU Was suddenly stricken with lh« whwil-growinu mania. For 
a few years the yield, for siic of grain, (lualiiy, and ijuaniiiy, wns 
simply marvellous; in a few more years the excess in every way 
became normal; and in yel a few more years, the produce dimin- 
ishing in every respect, it became impossible for whcat-KTOwing to 
continue, and the pcoj)le had to go back 10 their rye-cro[u and 
other coarser grains. He dealt with the character of the wheats 
grown in India, and commented upon ihdr inferiority in several 
respects. 

Sir Jjimes Cajrd. in thanking Professor Wallace for hit intemst- 
ing Icciurci said that he thought Mr. Wallace had not given as 
much credit as ihcydescr\cd to the various agriculiural departments 
in India for their exertions. But in a counlr)- so papulous, and 
with an agricuhural practice to a certain extent established by a 
long line nf experience of chinate and soil, the cultivators have not 
been slow to avail themselves of the extending facilities of ir.ans- 
port, which, in regard to cost on ihc great railway-lines in India, 
arc now brought very much on a par with the charges in America. 
An increasing denmnd, caused by facility of transport, has stimu- 
lated production, and has shown that instruction in .the art of agri- 
culture is not so much required as access to good markets. India 
has a great variety of products, and though wh«it interests British 
ajfnculturiils more than any other, cotton Stands highest on the 
list of exports, next to it opium, then oil-seeds, then rice, and lifth 
wheaL But wheat had. no doubt, gained the most increaseof any. 
The rapid extension of exports of native produce from India in the 
last ten years is. indeed, very rem.trkaljlr. The total v.iliie in 1877 
was sixty-live millions sterling, and in 1886 cighly-l'ivc millions. — 
an increase of nearly thirty per cent. There could be no great de- 
ficiency in the knowledge of the cultivators where sucha result wjis 
possible : anil probably the best aid that the gnvernnicnt of India 
could give to native agriculture would be to proceed steadily with 
the construction of railways in all the richer pans of thai vast country 
which are stilt uithout ihcm. \Vith regard to a continued supply of 
wheat 10 Europe, he agreed with Professor Wallace that there is 
neither (he same facility for its increased production as in America, 
nor the same likelihood of a surplus. The giopulation of India and 
the itattve states at the last census was two hundred and fifty mil- 
Gons. It is believed to be increasing at a rale which, in ten 
years, miglu add twenty million more mouths to be fed. This in- 
crease must be provided for. and the periodical return of famines 
n>usl nut be forgotten. We arc within a short period of the time 
when one will he due. He did not. therefore, think that Europe 
cnukt <le[]end on India so much as America for future supplies of 
whiat, 

HEALTH MATTERS. 
Quarantine Systems. 
Thk quarantine systems of ihc United States were fully discussed 
at the Memphis meeting. For years that of New York has been 



re^rded as the best which could be found along either coast, and 
its methods have been copiivd by the quarantine officers of other 
ports. The condition, however, in which the quarantine arrange- 
menu were found to be. when the ' Alesin ' and ' Kriiaitnia * ar- 
rived last fall with cholera on board, has done much to destroy the 
contidciicc which up to this lime had been reposed in the New 
York system. For the defects which ttien existed, and many of 
which doubtless slill exist, the responsibility has not yet been deter- 
mined. The hcallh-officcr places it upon the governor of ihc Stale, 
inasmuch as he has vetoed appropriations which were needed to 
put the hospital islands and appliances in fit condition to receive 
immigrants suffering from epidemic dbcasc. On the o4hcr hand. It 
has been attempted to throw the blame on the heallh-olficer him- 
self for not supplying what was needed .it his own expense. This 
latter criticism is unjust. He is not called upon, cither as a matter 
of obligation or duty, to expend the amounts necessary to remedy tbe 
defects, and certainly there is no precedent lor it diher at the port 
of New York or elsewhere, 

During nearly fifieen years of Active connection with health or- 
ganiiaiions. the writer can recall but one instance in which a sani- 
tary ofTicial paid out o( his own pocket the amounts necessary to 
prosecute sanitary work, when the authorities failed or refused to 
appropriate public funds for that purpose. That ofhcial was Dr. 
Davenport oj Boston, cKcmisI and milk-tnspcclor of ihc board of 
health. The amount expended was. if we remember correctly, 
more than three thousand dollars, and the last we heard he had not 
been repaid. If there are other instances, we should be glad tu pat 
them on record. 

The Philadelphia committee reflected very severely on the man- 
agement of the quarantine authorities at New York, and their com- 
plaints have not been fully met. It appears, however, that cholera 
has not spread from the hospital islands, and il is to be hoped Ihai 
the measures taken to extinguish it have been successful. The 
systems at Baltimore and Philadelphia have been condemned as 
entirety inaderiuate to the task of coping with epidemic disease 
should it make its entrance at either of ihcse ports, These defects 
were the foundation for the request, made especially by Western 
sanitarians that a national quarantine system should be organiied. 
whose restrictions should be similar at all the ports of the United 
States, thus leaving no port unprotected, but keeping such a vigi- 
lant watch over all, that cholera and j'cllaw-fever might with cer- 
tainly be excluded. 

The quarantine system of Louisiana has been brought to such & 
stale of {lerfeciion by Dr. Joseph Holt, president of the State Board 
nf Health, that it is now looked upon as the best in the United 
States. A dcscHplion of ihb system was given by Dr. Holt at the 
Memphis meeting, and is a pan of the report of the committee on 
disinfectants. In this descripiion the wnler says there are three 
maritime approaches to New Orleans, — the Mississippi River, the 
Rigolcis. and the Aichafalaya River. The two latter arc closed 
against all vessels from quarantined pons, compelling such to use 
the Mississippi as the only available route to New Orleans, The 
quarantine is a system composed of three stations, the first of which 
is an riilvance-guard inspection station situated at i'orl Eads. one 
hundred and ten miles below New Orleans. Here ressdi are 
boarded by the medical olTiccr. who inquires as to their sanitarj- 
record and present condition. If from a non-quarantined iwrt. and 
all is well, they go to the city. If a vessel comes from a quaran- 
tined port, but gives no evidence of present or past sickness among 
passengers or crew, she proceeds to the upper station, seventy 
miles below the ci(y, where she is subjected to sanitary treatment. 
If. on the other hand, the vessel gives evidence of being infected, 
she is sent to the lower station, located on Pass i rOuirc. one 
hundred and three miles below New Orleans. The sick are at once 
removed to a hospital. The vessel, with the well on board, ts 
thoroughly disinfected by the aid of the quarantine tugboat. The 
atmosphere below decks is completely replaced with one heavily 
charged with sulphurous oxide, and wherever possible a solution of 
bichloride of mcrcary is applic<l to effect thorough dtslnfectkin. 

In speaL'ing of this tre,itmeni. Dr. Holt says. ** A ship known to 
be infected with one of the three great pcslQcntial diseases — soiall- 
pox. cholera, or yellow-fcvcr — can stand and must endure extraor- 
dinary treatment, even if doihing is welted and some articles 
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<lainaKcd. ' They who go down lo ilie sea in ships ' assume the 
perils of ihc voyage, among which is this occurrcacc of tinding 
themselves on aii infected vessrl, and boing compelled to undergo 
;i cleansing : for ihey have no riKht to bring their perils ashore and 
endanger olhcr^." The slilp, with those on board, is held ten days 
for obsen'ation, and then allowed lo proct-ed to the iijiper sl-icion. 
where she undergoes further treatment, and thni goes to Ihc city. 

The methods practised by Dr. Holi are very thurough, and in 
their apphcjiion. a tugboat, fitted up with all the necessary ma- 
chiner)-, is employed. The bedding o( the vessel, together widi 
cushions, mattresses, carpets, ru^rs, etc., is removed from the ship 
to a commodious building in cIo»« praximtty lo the diunfecting 
wharf, where they are treated by moist heal at a temperature of 
1)01 Ies3 than 230° F. During this process of steaming, cverj- article is 
perccii-ed to be saturated and inlen&ely hoi. the steam freely pene* 
trating to the interior of mAttre^ieit, double blankets, etc.; but so 
grcnt b the heat in the texture of the fabrics as to immediately 
ex]>cl all moisture u|}on drswing llie racks :md exposure to the open 
air. Shirts and collars instantly assume tlie ensp dryness Ihtty 
possessed before exposure, losing the musty smell of long packing 
in a trunk. Silks, laces, and the most delicate woollen gaad& show 
no signs of injury whatever from the treatment. Arlklcsof leather, 
robber, and whalebone would be injured by the heal, and are 
therefore disinfected with the bichlotlde-of-mercury solution. Tlie 
lime required to charge the chamber with apparel for disinfection 
is thirty minutes; time retiuircd for action of moi&t heal, twenty 
minuteti: for removal of articles, fifteen minutes. — a loial of sixty- 
live minum. 

The report of Dr. Holt is amply iUuslratctl with figures of the 
app.ir.itus used in disinfection, and the method of its application, 
anil ikhduld Ik: in the possession of every sanitarian as furnishing 
a model which can be adapted to the requirements of every quaran- 
tine station. 



MENTAL SCIENCE. 
Ideas of Number in Aolnals. 

The study of comparative psychologj' labors under two difficul- 
ties : the facte upon which it is to build cannot be accuralely aacer- 
taincd without great dilliculty: and the intreprctation of the facts 
is a still more delicate and laborious ia)tk. Civiliied man has looked 
upon the f.ictc of nature with so entirely a modern mind^ thai it is 
a rare gift to be able to appreciate the elcmcniary thought-pro- 
cesses of uncivilized conimuniiies or of animals. Every attempt at 
improving the methods of presenting these phenomena should be 
received with sjmpathctic consideration, without regarding as linal 
what is probably only a step to something belter. Mnve. Cleinencc 
Roycr has recently made a study of the maihemaiical powers of 
animal* that dctervcs the consideration of all students of psychol- 
ogy. 

Among men we find all grades of mathem.niical ability, from that 
of a Newton and Laplace la that of one who cannot conceive the 
abstract notion of number. What Ihc savage lacks is not the 
knowledge of the difference between three men and ten men, hut 
the power lo abstract the notion 'three' from tncn. trees, hands, 
and so on. The llrtt step in this process is the distinction of unity 
from plurality, then of duality, etc.. from plurality. The relic of this 
appears in the prevalence of the dual number in rudimentary- 
languages. 

What impresses itself upon the primitive mind is the scnsor>' 
images of objects : he knows ihc difference between (our trees ar- 
ranged in a quadrilateral and in a mw. between ilie genenil look of 
three trees and of four trees, but cannot set: any thing in common 
between four trees and four stones, He is a poor arithmetician, 
but a good geometer; he is impressed by space relations, not by 
numerical characteristics. Hecan judge of distance, of (he outlines. 
of the sine* of objects, but all by .in instinctive visual talent. If, 
then, aiilhmclical notions appear talc in human dcvclo|iincnl. we 
can hardly cipcci it to be prominent among animals, lackjng an 
Intellectual language. What we can speak of as the language of 
animals is limited to the expression of the emotions. Their 
aiathcmaikal distinctions axe sensor)- in nature. They distinguish 
between unity and plurality of certain objects, but we cannot credit 



them with abstrRct notions oJ *<Mtc* and 'twoJ" Thc>' hare a 
kaleidoscopic, photographic memory, not an abstract verbal one 
All the wonderful powers of animals nndiiig their way, of regularity 
in time, must be accounted (or by an accuracy in the perception of 
outlines, and the unconscious registralion of general internals by_ 
feeliiijjs of fatigue, number of stejis. and so on. 

There is no unit of distance or time. DistaJicc is to them 
perception, not an idea. Just so a dog. in nltackisg a boar, ac 
raicly judges the length of his leap, ihe size and strength of th< 
enemy; but this does not involve any mathematical calculations 
The apparent undcrsl.inding of language by trained dogs come 
under the 5.ime head. The dog does not appreciate the phoiKiic 
value of the words, but takes his clew from the intonation, the IttUe ' 
gcsturcs.and the like. The hor»e understands the ' language of the 
bit * better than that of his master. Animals, in brief, have Ihnr 
geometrical sense of relations well <lcveloped (better than m«i in 
some r«pccl!»>, bul are noi arithmeticians. 

They do not. however, lack all appreciation of number. They do 
distinguish between numbers, for this is necessary to thetr exist- 
ence; but ihcir diitiiiclion. when it goes above a Itw simple units* 
is in Ihe form of » bunch-ntimaie. depending as much on Ibc ar-| 
rangemcnt of ihfgroupas on its sire. They cannot cslimale 
wc do when we divide .in army into regiments, into companies, and] 
soon, and thus esiimaie the number of men, 

Birds, it is true, are much alarmed if an t^ be removed from 
tUeir nests, but they are equally .lUrmed if Ihc arrangement ol the 
eggs be disturbed : thus Indicating thai it is the general disturbance 
that causes the .ilarm. not a counting of the eggs. The mother 
rccognixcs her young individually, and thus can notice the ab»cr\cc 
of one ; hut she probably sees no more difference between the 
than we do. and judges their number only by iheir atrangemenC^ 
Cats probably distinguish their voung by differences in the fur. and 
so on ; they are little aRccted if one kitten be removed ; but. if more 
than four be taken away, they are greatly disturbed, and especially 
so if but one be left. If the kittens are weaned, the loss is not taJcen 
so seriously. 

Dogs notice the absence of one of iheir number; bul that they 
recognize each other individually is shown by their prefererKCS 
and jcalousica. both among themselves and towards men. Shep- 
herds' dogs do noi count their fold, but simply have a general pic- 
ture of its sijie. Likewise trained dogs do not count, but have 
simply learned to associate mechanically certain geometrical (oims 
with certain actions. Sir John Lubbock'sdog. that brings adiScrenl 
label according as it wants something to cat. to go out, and so on, 
does no! appreciutc the inlellcctual value of the letters, but regards 
the lalwl ;Js an iiriificiiil niejins for giiining certain ends. The dog's 
faculties in lhe«c respects, however, seem to be not inferior lo those 
of the Bushmen, who count only to two. and call all above that 
' many.' Number is here concrete only with rcferctM.~e lo objects 
where plurahiy is a useful trait : it is never absliact. and so can no 
more reach the stage ol mathematical art than can thdr emotional 
language reach the stage of ideational abstraction to which oura 
has ail.'uned. By this i« not meant that animals can form no ab* 
siraci notions, hut that theii* general notions are very Umited ia 
sco|>c. and arc along the line ol directly useful inlcrcsts only. The 
animal thinks by generic images, does not err in its jwlgmenis, is J 
nnt liable to fallacies, .ill of which are distinctly human because we^ 
thinlt by the intctvcniicn of words ; and this difference forms the 
difficulty of our communication with them. 

Animal -trainers have ignored these facts, not recngni/ing that 
geometry ia more fundamental than arithmetic, and bas-cattemple4 
lo make animals arithmeticians when nature has made them |jcom-l 
cters. Ourselves accustomed to look on every thing from iti' 
numcrioU aspect, wc fall to see how trivial n part this plays in 
animal life. 

There remains the consideration of number, not of objecu 
space, but of succession in time. This (iiculty has been ctaitncd" 
for [lie higher animnli. There arc many stories of pets keeping 1 
Ihe game action at regular intervals, and always the same numt 
of times per day or per week. — the story of a dog who alway 
wanted three pieces of sugar, of Ihc dog who would always keep 
out of the way un Sund.ty. and so on. Mmc. Rayei explains this 
as due to ordinary' associations without the intervention of abstract 
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notions <A time-unils. Houitau took his do^ out walking n-erj- 
alternate (Uy. and after ten walks did no* notice a spontaneous de- 
siieol thedogt to go oui, Althoujjh they enjoyed the walk. The 
dogs did not estimate the inifn'.-tt, but took hintt from tnBing indi- 
cations. They notice the return ot a complex scries o( circum- 
slaaces. On ihc other hand. HauEcau ascribes an insiinctirc time- 
teniu; to the crocodile that comes back to its eggi after a definite 
iolcrvat, vvying (nnn ten U> 6(leen d^ys in diRerent specks. The 
mutes on the horse-cars in Ncu' Orleans make five trips a day. and 
are always very tmIIcss on compIelinR their fitiK trip. Such facts 
need more ouicl cxpetimcnUliuti l>efore they can be ascribed to 
real counting on the part of the animals. 

The tKri.uRSCE or Sensations onOnsAnuthcb.— Uttder 
this hcail Ur. Urhanschilsch o( \'icnna reports some curious ex- 
periments, the value of which must be left to future research to 
decide. His general conclusion is, that the Mcitalion of one sense- 
organ increases the acuicncss of the others. I( a disk be rcfiardcd 
at such a distance ihal its color is indistinct, the hearing of a sound 
will briny out the color. The heating of a watch is heanl more 
clearly with the eyes open than vrith the eyes closed. Red and 
green increase auditory perceptions : blue and yellow weaken ihcm. 
The fact that we listen to music with our eyes clawed is due lo 
Other reasons^ and alio to ihc fact that Ihc riJtmNt appears best 
when the tones arc not at their clearest. Smell, taste, and touch 
are open 10 the same influence. Red and green increase the lensi- 
liveness of each of these senses ; yellow and blue weaken Ihelr 
scnsilivencss. Touch and temperature have a reciprocal influence. 
If one tickles the skin .ind plunges tt into warm w.iter, the lickhng 
ceases; if into cold water, the tickling brings out ihefeeltngol cold. 
These observations arc regarded as showing the same rc-cn/ortjng 
action between sensations as has been shown to exist between 
motions, nivd as ofTering a mode of explanation of those curious 
associations between colors and sounds so insistent in some minds. 



BOOK -REVIEWS. 

Gruk Life and Tks^ht. fn/n tht Age of AUxaniter to the 
Reman Cmyuest. By J. P. Mahaffy. New York. Macmil- 
lan. i3*>, $5.50. 

This work is in the main a continuation of the author's previous 
volume, ■ Social Life in Greece from Homer to Mcnander.' though 
wmewtiat wi<ler in its scope. It lacks the absorbing interwt that 
belongs to the history of tl« great days o( Greece, but it has a new 
interest of its own in the Spr^ of itellenic civilization m Egypl 
and western Asia. The work is not confined to the moral :ind 
social life of the tintes, though this is the most prominent feature, 
but contains a great amount of inforniflcion and discussion on al- 
most every plia»e of Hellenic life. The polilicat interest of the age 
tmmediaiely succc«ding the death of Alexander centres portly in 
the division of his empire into various kin^loms. and partly in the 
^''uSg'u of thecitiM in European Hellas to recover their indepeml- 
eoce. Of the various kingdoms of the Hellenistic world, tigypi 
was, in Mr. Mahafly's opinion, the ntosi im))ortant and the most 
prosperous, — a fact which he attributes in great part lo the states- 
manlike genius of iu founder, the lirsl Plolcmy. In dealing with 
the cities of Greece, the author shows a lack of sympathy with the 
spirit of freedom and local patriotism which is not [|uite creditable 
in a citizen of a free country and a hiKtoriM of Hellenism. It is 
Inie. the struggles of the cities to regain their autonomy proved un- 
avaSing. and pcrhajis they were not sufficiently cosmopolitan in 
their views : yet freedom i.s better than empire, nnd, while we ac- 
knowledge the defects and the failure of the patriots, we cannot but 
sympathixc with their misrortuncs. 

Of the moral life of the period, we gel gtimpses from many points 
of view, and yet, as a whole, tt is somewhat diHtaili to judge. The 
I of the royal courts, especially [he frequent murdcre. the use of 
Drlure, and the perpetual wars, are sufficiently prominent ; yet Mr. 
fy thinks that the morality of private life was purer and more 
than it was in earlier times. In one respect there was cer- 
tainly a rc:^! moral advance: it was during this period that the 
great schools of ethical philosophy were founded, and men came to 
regulate their lives by reason instead of by tradition and custom. 



The author gives an interesting account of the (diilosophieal schools 
at Athens, which were eslablished by law as religious corporations 
with regular endowments; and he shows clearly thai during most 
of the period under review they wvre highly respected arwl influen- 
lial. 

The intellectual life of the Hellenic world is treated by the author 
with considerable fulness. The history of physical and mathemati- 
cal scicnDe is omitted, on the ground that the author lacks the 
special knowledge requisite for treating iL In art the Rbodian artd 
Pergamene schools are of course the most conspicuous ; and Ur. 
Mahaffy shows, tluil, thoi^h this was an age of dccndcrKe. the 
number oi excellent artists was by no means small. In literature, 
after the decline of the New Comedy at Athens, the chief interest 
centres in Alexandria. The establishment of the Museum and the 
great library in th-il city, and the libcrTiI patronage of both by the 
llolemirs. made the place the chief seat of literature, as it after- 
wards became of philosophy. Of the <|ualily of this litcraiurc. Mr, 
Mahaffy expresses the opinion usually lield of it by modem .icholars. 
It wasdisiinguisl)vd by erudition and imitation of earlier mo<lels 
rather than by original genius or power of style. It is worthy of 
note, however. Ihal it was at Alexandria ihai the practice arose of 
uTiting |>oems. and afterwards prone fictions. 0*1 the theme of 
romantic love, — a theme which has since become the most prolilic 
in literature. 

lite coiKluding chapter ol the IkxA gives an account of the in- 
Induction of Hellenic civilization into Rome consequent on (he 
conquest of Greece l>y the Roman anns; l>ut the subject is only 
Ju»t imrtxluced. as tbeauthor intends writing aiMlher work on the 
spiritual life of Hellenism in the Roman Kmpire. Those who have 
read his other works will look with interest for the promised 
volume. 

.\Touat Tnyfor antt iAt yMiii PInttau. By Capt, C. E. DtTTTO^t, 

Washington, (lovemmcnl. 4*. 

Students of American geology who have teaiocd to expect In 
Captain Dulton's contributions imiwrtant results ably elaborated, 
and presented in a style which is simply fascinating. — clear and 
graphic, and worthy of the geologica] wonderland in which it has 
been liia fortune to work, — will experience no disappointment in 
this paper. The district lo which il relates (longitude 107" to 109". 
and latitude 35^ 10 36') lies In the western part of New Mcxicoi 
and in the south-eastcrr) comer of the great plateau country, and 
embraces two distinct geological prublems of the first order, ^ the 
vokanic region of which Mount Taylor is the culmination, and 
the ZuAi Plateau. Captain Dulton's previous studies, as well 
as those of Gilbcn. Powell, and others, were confined mainly 10 the 
western side of the plateau province, and especially to the portion 
traversed by the Grand CaAon of the Colorado. But although no 
geokgisi possessing any breadth of comprehension could enter the 
plate,iu country, and, after gaining an exieruled knowledge of its 
physical features, fail to perceive that it is a great unit, and sharply 
delimited from every thing which surrounds it, it was still extremely 
desirable to study the sou ih -easier n extensions of these vast masses 
of strata and the fe.-iture^ carved out ol them. In the hope that 
problems which could be only half solved on one side of the pla- 
teau could be completely solved on the other. It was fell th.it the 
history and evolution of this unique region could be ascertained 
satisfactorily only by luiuwing the whole. The survey, therefore, 
embraced tlw first opportunity of attacking tt from the eastern side ; 
and the admirable iiwnograph before us sui^iraitly attests the wis- 
dom of this policy. 

With the view of putting this new beld at once into its lUttaral 
relations with the whole uf which it fonns a part, Cipiain Dutton 
begins with a citmmar^- .account of the plateau country in its entirety. 
The area of the plateau counir)'. south of the Uinta Mountains, is 
about one hundred arut thirty thousand square miles. A shaded 
map showt il« form and its ponlion with rrlerence to the other 
portions of Ihc western United States. The topographic features 
and extraordinary scenery of this region have been described many 
times, and it is deemed needless lo descant upon them ; but several 
pages are devoted to the general geologic fcalum underlying these 
wonderful reliefs. The strata are normally approximately horiron- 
tal ; and such slight inclinations as occur are very persistent, car- 
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Tying the Blrata Iram very high altitudes to veiy low ones. But no 
structural fcalutrs of the platrau country are more truly charncier- 
istic than the monoc\ina\ Toids and faults. 

The marginal portions of the plateau country abound in volcjinic, 
rocks and extinct volcanoes, while they ire almost wholly wanting 
in the great central areas. The eruptions varj' in age from the 
middle eocene almost to the pitracnt. the latest being prolmbly Icsa 
than three centuries old. This volcanic border is so nearly com- 
plete, that, if a geologist were making the circuit of the plateau 
province, he could so sliapc hi» route that for three-fourths of the 
way he would be treading upon eruptive ttuterials. ami pitch his 
camp upon their every night. 

The classic group of laccoiites known as the Henry Mountains is 
situated in tlic northern plateaus, and it is now known that thb 
h^hly interesting type of eruption has been repeated at various 
points in the province. But perhaps no geological feature of the 
plateaus Is of greater interest in connection with this monograph 
than the ■ swells,' of which the San Rafael ■ Swell ' is the type ; for 
the Zufli I'lateaii is a noble example of this structure. There is a 
Consiiier.\blc number of swdis in the plateaus, and they .ire of great 
importance by reason o[ their association with the most impressive 
leaiutcs of the region. They arc the localities of maximum erosion, 
— the centres from which the dissolution of the strata, through the 
w.wting of their cd||rcs. has proceeded oulwrirds, in ever-espanding 
circles, one lied or formation loilowing another, until thousands of 
feet in thickness, .ind thousands of »r|uarc miles in area, have been 
swept away. Along with this denudation has occurred a doming-up 
of the strata into a broad, gently swelling boss. 

Captain Dutton's beautiful colored map. and the accompanying 
sections, bring out the topographic and geologic features of the re- 
gion to which this monograph especially relates with wonderful 
distinctness. They show thai the Xufti Plateau is simply a great 
swell in a vast regional expanse of rnesoioic rocks, breaking (or a 
brief space the continuity of thai system of strata, and presenting a 
well-marked monocline on either flank, a long, gentle slope of the 
strata on the north-easl. anda ^hori. abrupt slope on the south-west. 
From its broad surface the mesoioic lias been denuded, leaving the 
edges of the strata, mote or less upturned, to face it round about 
on all sides in rainbow clilTs, Away from the plateau the strata re- 
sume their normal horizonlality. and the cretaceous becomes again 
everywhere the surface of the land. V'.ist and Imposing is the CX' 
p.inse of this mighty cretaceous system. If we could rise in a 
captive balloon two thousand feet above the Zufli Plateau, the radi- 
us of vision would embrace more than twenty thousanti square niilcs 
covered with it. Yet this is but a trltlc in comparison with its 
whole extent, which embraces hail of the North American conti- 
nent. It* thickness ia equally matter of wonder. Whence cainc 
this stupendous mass of material } This is undoubtedly one of ihe 
most important and difficult questions in American geology. 

North-east of the Zufil Plateau, beyond the noble valley of the 
San Jos^. rises Mount Taylor. It is a Urge volcanic cone planted 
upon a lofiy and very extensive mesa of cretaceous strata heavily 
sheeted over with lava, the lava-cap being seldom less than three 
hundred ieci thick. The cone occupies but a small pari of the 
high plutform on which it stands. It is merely the focus and cul- 
minating point of a rather large licld of volcanic action. It is aho 
clear that the immense cap of lava did not all come from this main 
orilice. but that the greater pan was disgorged from mimlieTless 
%'ents scattered over its entire surl.nce, both the concentr<\tcd and 
the diffuse types of volcanic action being well exhibited in tlic same 
tract. 

The great mesa on which Mount Taylor stands is only one of a 
aeries, and it forms only a small part at a great volcanic field. 
Fnra its southern and eastern marginsother mesas of similar com- 
position are pl.iinly visible : .ind it is certain that the sheet of Inva 
once extended, pcihaps without a break, across the broad interven- 
ing valleys of erosion, (or they are now thickly studded with vol- 
canic necks. These necks are ancient vents which have been ex- 
posed and left in striking relief by the wearing -away of the softer 
cretaceous strata over which their Hows onte sjircad. They form 
one of the most interesting and instructive features ul the region, 
and Captain Dutton has described and illustrated them in consider- 
able detail. It b impossible to follow him further in these interest- 



ing descriptive chapters: but we must pass on to the general 
elusions. 

In the stratigraphy of the plateau country thetc b no fact 
greater importance than the general if not complete absemx of 
Devonian and Silurian strata below the carboniferous. IntJie, 
Crand CaAon of the Colorado the caiboniferous beds rest directly] 
and conformably upon the Cambrian ; and in the Ztifji Plateau tliei 
Cambrian is also wanting, and they repose upon the Archaran, 
Ekil, although we thus have evidence ol considerable areas of diy i 
land in the Far West before carboniferous time, the strata of ih«( 
latter age present, except where interrupted by suhsetjueni erosion, 
one almost universal sbcct of marine sediments m-cr the whole 
western country. 

The whole tenor of the evidence accords well with the inferent 
that the surface of the pt.itcau country during the Jura-Trias coin* 
cidcd very nearly with sca-lcvd. but was continually oscillatir 
from a little above to a little below that levcUandviicevfrsa. This! 
is proi*ed by the character of the sediments and the numerous gn-1 
conformtlics by erosion, only without any diKonlancc of dip 
At one time it was a land area, sustaining a great forest vegetation,^ 
through which many species of dinosaurs wandered ; at another it 
was oversowed by the ocean, and received deposits of Bne sand., 
clay, and gjpsum. Whatever may be the true explanation, it is i\ 
most exli'aordinary fact that three thousand to four thousand fccti 
of strata were accumulated upon an area of over ninety thousand] 
square miles, and yet the surfnte of deposition was maintainedj 
throughout M approximately the same level. 

Very similar considerations arc presented by the cretaceous 
Icm. As in the Juni-Trins, thcte were alternations of land and^ 
sea; and whenrver Ihe sea withdrew, the land thus laid hare 
bloomed with forests and swarmed with dinosaurs. Here we find, 
for Ihe first lime in the West, conditions favorable for the forma-' 
tion of coal. From lop to bottom tlie shaly beds of the cretaceous , 
include coal-scams and carbonaceous layers, while Ihe intervening] 
beds abound in fossil leaves. The carboniferous age of the Appa> 
lachians repeated itself here in the closing stages of the mesotoi^] 
and upon a scale of equal if not greater grandeur. 

An interesting ipiesiion arises here. How does it happen 
coal did not form in the Western Trias also? That vegetation was 
exuWrant in that age is fully attested by the enormous abundance 
of (osail plants, which arc usually silicificd. Tlie problem stilL 
awaits solution, but certain it is that the Jura-Trias has nevefl 
yielded in the West a trace of carbonaceous matter. Its trees'^ 
and shtubs have turned into stone instead of coal. 

The source of the detritus forming the metaioic strata of the 
West Is found chiefly in the Great Basin of Utah. Nevada, etc. 
The fact is general that these strata grow thinner from west ta>| 
east, indicating a western origin for its sediments. But ihc siupen>| 
dous volume of the sediments in the United States and British f 
America also indicates that they came from a source which was 
much more extensive than any island : in short, from some contt- 
nenl.nl area, including the Great Basin, and having a shore-line 
many hundreds of miles long, with numerous Urge rivers dischar- 
ging sand and sill. 

The movements which ullimately isolated the plateau |wovine«. ' 
and gave it its distinctive history and development, began in the 
Laramie period ; and during eocene time its area was a vast inland 
lake with an ouilet. If this lake eocene sedimenis were deposited 
to a maximum thickness of live thousand feet toward the north, and 
thinning southw.ird. indicating that they were derived mainly from 
the Rocky. Uinla, and Wasatch ranges, which were then in exist- 
ence. The plateau lake finally disappeared in the mioeene period, 
and thus closed the lung period of almost continuous dqjositioa 
which began in early carboniferous lime. »nd during which from 
ten thousand to fifteen thousand fed of sediments were aecumu- 
lalcd. 

Alt thu region proclaims an ancient erosion far more vigorous 
than the present. This is seen in the wide, eroded valleys, fit for 
the passa}|,'e of great rivers, but vacant now of Howing waters, their 
troughs hiilf filled with .illiivium, and the grass growing over their 
flood-plajns. We are obliged to refer this erosion lo the mioccn^ 
and the great clei-aiion of the country which followed it probably 
occurrcil during the pliocene. 
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The devation of ih« ZuAi Mxteau wu attended by the rrwiiced 
bulging or prvlrusion o( limited portions of th« Arcliitan mass 
carririnx up with Ihcm the Qx-etlyinj; soliments. anJ (ortn'mg 
Mount Sedgwick and other elevaiton^i boinc upon (he pl.iiuu. The 
lorms of iheu granite 1ta«ses, At wdl as the reinArkAhIc meianvor- 
phbm of the immediately overlying c^bonirerous sandstone. wnuUl 
seen) to suggest ver)' strongly that they ni.iy be true laccoiUn. 
And this view rehev«s us of the necesiiiy of aecountJng (or the 
softening in iitit of the Archfcan 50 near the surface, since these 
bosses can never have been covered by raore than ten ihousaad 
feel of strata. There ts evidence that the basic enjjnions which 
built up Mount Taylor and the volcanic caps of the mesas ^verc 
subsequent to some pan of the principal erosion of the country, 
■hough contemporaneous with a large part of it. 

None of Captiiitt Dutlon's conclusions will interest the general 
student more than those relating to the formation of mountains. 
He traces a series of mountain forms from the exireme simplicity 
of slmccuri: (l^scloited in the Zuni Plateau to the comparatively 
complex structure ol the Wasatch and Basin ranges, and finds a 
generic idea running ihrou;;h them all. If is the idea that was 
tau^t us when wc were school-boys, that mountains consist of 
gmnitic or metaniorphic cores, with sedimentary strata uptumul 
upon titeir flanks. 

•■ Within the past twelve or Rfleen years it has become a widely 
accepted view airiong the geologists of Europe and America that 
the forccit wliich have elevated mountains are derived from the 
strains set up in the outer envelopes of the earth by the secula 
cooling and shrinkage of its interior; but tt should be borne in 
mind that geological science has llourished most in those coutitries 
where the best known and most thoroughly studied mountains and 
ridges arc greatly plicated. To the European gcologbt the Al|>s 
and the Jura kivc .ilways been the inosi lommanding and interest- 
ing of orogT.iphic structiirps. To the Briton (he highlands ol Scot- 
land and Wales have been equally absorbing bclds of research, in 
whkb the solution of the problem qI inountain-huilding has been 
attempted. In America geology had its first and most rapid growth 
in tbc Appalachian rq^on, and, when it sought fresh 6elds in the 
Pacilk »lo|>e, it first found ihcm in the Co^isi Kanges ».w\ in the 
Siemi Ne^-aila. All of thusc regions arc more or less plicated ; and 
it is not lo be wondered at that a universal conviction should have 
grown up ili.it plication and mouni.iin- building are only iliffcrcni 
names for one and th(^ «an)t! thing, or that the prnccss which built 
the mountains folded the strata at the same time. But as soon as 
the geologists penetrated the vast mountain>belt whjch lies east of 
the Sierra and vttsx of the Grciit Plains, and proce^dcrl to a careftil 
study of the forms there presented, a wholly diHcreni state of 
affairs was revealed. Not a trace of a systematic plication has yet 
been found there. The terms 'anticlinal' and 'synclinal' have 
almost dropped out of the vocabulary of the Western ^ol<^ixt. 
The strata arc often fiewrd. but the type of the flexure is the 
monocline." 

"The Rocky Mountain region discloses whatever it has to lell us 
obotll phpicaj geolog)- with marvellous clearness and emphasis. 
but there is no teaching more clear or more emphatic than the 
abMnee of plicalmg forces from among the agencies which have 
built its magnilicent ranges and hoisted its great plateaus. They 
have been lifted by X'ertical forces acting beneath itiem. The coun- 
try at large shows no traces of a widespread, universal, horizontal 
compression; on thccontrary, it discloscslhc absence of such stress." 

These si.itenients are undoubtedly correct, so far as the paleozoic 
and later formaiions. and the existing reliefs of the West, are con- 
oemcd; and Captain Dulton probably ilid not intend tliat they 
should be applied to the Arch^an strata of that region, since these 
are ever^-where as strongly plicated .is the rocks of any district on 
the globe. When these ancient crystalline schists of the Rocky 
Hounuin region were folded up, mounuins of the Appalachian 
tjrpemust have been formed. But these were lar^ly swept away 
by erosion before the beginning of the grand cycle of n'cnis which 
Captain Dutton Has outlined. 

NOTKS AND NEWS. 
At a RKeting of the Biological Society of Washington, Dec, )?, 
an interosting paper was read by Mr.C. L. Hopkins on the sense of 



smell tn buiiards. This much-debated point was strongly set 

forth by Mr. Hnpkins relating his experience in Florida. It was the 
unifumi testimony of the Florida 'crackers* that Inujiards obtained 
food by smell. He obser\'ed that biiizardt never left their roostson 
damp, fogg)' mornings until the ground and shrubbery were dry. 
I'hey would then move slowly across the wind until a scent was 
Struck, when they would work up the wind until the carrion was 
found. Sometimes they would drift down the wind, past their 
prey, until ilwy struck the scent, whkh would be followed up, Find- 
ing theobject of their search sonKtimcs in the densest scruh. He 
had on several occasions killed wild hogs m the scrub, and after 
dressing (hem. and taking what meat he wished, would see twenty 
or more buiiards coming down with the wind. On several occa> 
sions, covered oflal had been detected by them. They had also 
discovered a buried snake. Several other instances were rcl»ted. 
which, in Mr Hopkins's opinion, conclusively proved thai bustards 
tind some of their food by scent, though that did rvot preclude the 
possibility or probability that they obtain other food by sight. 

— An inicresiing v^'ctil xoxA, pl.-ice at the Perkins Institute for the 
Blind at S4>uth Boston on Dec. ir. It was the celebration of the 
fiftieth anniversar)' of the entrance into that institution of Laura 
Bridgcman. the famous bhnd deaf-mute. Her first instructor, Ur, 
Samuel C. Howe, ts long sit)ce dead ; but his wife. Mr^ Julia Ward 
Howe, pnesfderl at the reception. The phenomenal education of 
Miss Bridgcman will always remain a monument of pedagogic 
skill. She lost her sight and hearing when two years old, and her 
taste and smell are both ver)- defective. She speaks by making the 
manu.il signs of the de.if-and-dumb, and reads the similar motions 
of the 'speaker' by feeling the letters as ihcyare formed. She docs 
this with marvellous rapidity, and all the addresses were Inierpfeted 
to her a-s they were ilclivercd at the reception. Among the speak- 
ers were Dr. Edward Evereit Hale and Dr. Phillips Brooks. 

— The only railway extending into the Arctic lone runs north 
from the port of Lulea. In Sweden, at the bead of the Gulf of Both- 
nia, toward the iron-mines of the Gellivara Mountains, The firtt 
train to cross the Arctic circle passed over this road a few weeks 
ago. 

— Mr. j. A. Brashear gave an exhibition at his works. Alleghe- 
ny. Penn., on Dec 8, 9. and iQ,of the largestar spectroscope designed 
and constructed for the Lick Observatory, Mount Hamilton, CaU- 
forciia. 

— The secretary of the committee for the organiiation of the 
American Follc-Lorc Society. W, W, Newell, Cambridge. Mass„ 
announces that the society will organixe in a meeting to be held on 
Jan, 4 in Cambridge, Mass. The number of members amounts at 
the present time to two hundred, and. as the society has thus ob< 
tained an income sufficient to support a journal, it will begin work. 
The plan of organizir^ a society of this kind must recommend itself 
to all interested in the science of man. The scope of the society's 
work will he the study of the relics of Old English folk-lore, the 
lore of negroes in the Southern Stales of the Union, lore of Ihe In- 
dian tribes of North America, and that of French Canada. Mexico, 
etc. Furthermore, the study of the general problems of folk-lore, 
and publication of the results of speti-d students in this department, 
will form one of the objects of the society. Our country is partic* 
ularly .adapted to the study of certain problems connected with 
folk-lore, such as the development of European and African lore in 
a new environment, and the origin of a new lore in mixed races. 
The material furnished by such ivsearchcs is ol prime imporunce 
for a study of the psychology of nations. It is hardly necessary to 
emphasise the fact that the collection of the rapidly vanishing re- 
mamsof Indi.tn folk-lore must be carried on vigorously, and on an 
intelligent plan, else it will be too late. The publications ol the 
society will undoubtedly contain a vast amount of interesting ma- 
terial, and will amply repay the annual fee of three dollars. Our 
knowledge of the subject &f American lore is still so slight, that 
almost any one who comes into contact with Indians, negroes, or 
the less educated white men. can make valuable contributions to 
this science ; and therefore we would wish that the membership 
of the new society were thousands instead uf hundreds. 




Q-L. X. No. 356 



— An interesting gvogrAphic sketch lies before us. which Titers 
lo a country but seldom dcscrilicd. It is Charles BcU's " The Sd- 
kirk Setilemcni and the Settlers ' (Winnipej". 1S87, 44 pp.). lis con- 
Icnti being a conciK history oi ihe Red Ri*-cr Country o( Cnnada 
rrom its diMuvcry. It is also made to include lacal iiifonnation 
from original doctiments lately discQvercd. and many biographical 
notes from old Selkirk culonitts. A consider.-tlile portion of the 
pnmphlet b tJikcn up \jy ihc niirration of the Selkirk colony's faund«- 
(ion under the Icailer^hip of Mile M^icDonell, bom in Inremess, 
Scotland, ill 1769, amj aelcclcd by Lord Selkirk in i&io (or the pur- 
pose above mentioned. The colonists started (ram Slomoway to 
the number of one hundred and tweniy-tive. and consisted of i,on- 
doners, Scotchmen, Irishmen, -ind inhabitants of the Orkney Is- 
Und». The parly (lid not nrrivc at Kcd Kivcr, M.initoba. before 
August. 1811. and then set themselves to erect buildings on the 
west tnnk of Assiniboine River. The colony alrea<ly exceeded the 
number of tv>-Q hundred colunbts. when in 1814 croubte aro&c with 
Ihe employees of the North-west Company, Several bloody con- 
fliciH toot; place before tranquillity wis restored, four years after. 
Numerous woodcuts contribute largely in enlivening our itiicrcst in 
the narrative pre»cnicd by Mr. Bctl. 

— The explosion of a waier-reservoir or boiler in the kitchen of 
the Kirby House. Milwaukee, recently was perfectly recorded in the 
vibrations given by the shock to a n]iin£-machine in the bindery of 
TA^ Sen/in^/. The machine is <lirectly opposite one of the win- 
dows of the bindery, and was in full motion whai thcccplusion look 
place, drawing straight lines. The firsi impulse o( the shock car- 
ried the pen neatly half an inch from the true line; then for some 
distance it approached the true line again without wavering, when 
it suddenly drew waving liitcs for the final tcattionary vihralions. 
The lines arc just such .-w are made by the setsmumeicr in an earth- 
quake shock. 

— Recent soundings in Lake Lcmart anil the Lake of Constance 
have shown that the beds of the Rhone ami of ihe Rhine may be 
traced (or a considerable distance on the boitnm of the lakes. It 
is well known that the deposits of these rivers form .1 flat cone ex- 
tending farinto the lakes. On these cones embankments arc found 
which enclose the bed of ilie river. That of the Khine is cm into 
the deposits, while that of the Rhone is not deeper than the surface 
of the cune. F, A. Forcl has studied these phenomena thoroughly. 
He deiennined the density of the water of the Rhone and of L.ike 
Leman, and found that Ihe (OTtner is almost throughout the year 
denser than the Inttcr. A scries of experiments on the influence of 
suspended matter upon the density o( water sliaw^:, that, if the 
matter i* moving vertically dou-nward, the density of the mixture 
may be found by additig the weight of the suspended mailer 10 
that of the licjuid, Hnd dividing the total by Ihe volume ot the mix- 
ture. As the Rhone carries a great amount of suipcndcd matter, 
the latter must he taken into consideration ; and Korel's researches 
show that the denMty otlhe water of the Rhone, as dependent on 
hs tempt^ntiurc and the amount of dissolved and suspended matter. 
is greater than that of the lake except during a brief period in 
spring. On the sides of the current, where it adjoins the stagnant 
water of the lake, the suspended matter is precipitated, and thus 
the dikes arc formed. It b puuible. that, in addition to this, the 
watcrjjf the rivers h;is a slighl eroding action. 

— On Dec. i. Sir John Lubbock, wc learn from Nature, read a 
paper bffore the Linnean Society, in continuation of his previous 
memoirs, on the habits of ants, bees, and wasps. He said it was 
generally staled that the English slave-making ant {Firrmica iiiw- 
£Ui'Hea), far from being entirely dependent on slaves, as was the 
<ase with Polyfrgus rufeuets. Iheslave-makingant par exctUence, 
was really able to live alone, and that the sLivcs were only, so to 
say, a luxury. Some of bis observations appeared to throw doubt 
on this. In one of his nests the anis were prevented from m.iking 
any fresh capture of sla>-e3. Under these circumstances, ihe num- 
ber of slaves gradually diminished, and at length the last died. At 
that time there were some fifty of the mistresses still rem.iining. 
These, however, rapidly died off. until at the end of June. 1886. 
iberc were only sii rnnaining. He ihen placed near the door of 
th« ncsi some pupae of Formica f mat. the slave ant. The«e vtttti 
U ooce carried in, and soon came to maturity. The monality 
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among the mistresses at oace ceased, attd from thai day 10 this 
only iwo more have died. This seems to show thai the slai'a per-j 
form some indispensable function in the nesi, though what th^it is] 
still rem.-Lins to be discovered. As regards the longevity ol aoti, ; 
he 9.tid that the old ([uccn ant, which had more than once been ' 
mentioned lo Ihe society, was still alive. She must now be foup> 
teen years old, and still laid fertile eggs, lo the important physio- 
logical bearing of which fact he railed special attention. He dit> 
cussed the observations and remarksofCraber as regards the senses 
of nnts. with special reference to their sensibility to>t-ard5 the ultn- 
violet rays, and rcferrctl to the observations of Forcl. whkh coo- 
firmec) those he had previously laid before the society. Professor 
Craberhad also questioned some experiments with reference to 
smell. He, however, maintained the accuracy of his observations^ 
and pointed out lti;it Graber had overlooked someof iheprccautioos 
which he h.id taken : his evpcrimcnts seemed lo leave no doubt as 
to the existence of a delicate senac of »inell .imong ants. As r^ 
ganls the recognition of friends, he repealed some previous experi- 
ments, with the same results. He took some pupz from one of his 
nests (A), and placed these under charge of some .^nis from an- 
other nest iB) of the same species. After they had come to ma- 
turity, he placed some in nest A. and some in nest B. Those 
placed in their own nc&t were receive<l amicably ; ihme in the nests 
of their nurses were ^Hacked and driven out. This showed that 
the recopiition is not by the means of a sign or password, for to 
that case they tvould have been I'ecogniicd in nest B. aiid not ia 
nest A. Dr. Warsmann bad confirmed his observations in opposi* 
lion to the fitalemenl of I.espis. that white ants arc enemivsto llion 
ot another nest, even belonging to the same species : the d«nKSlic 
animals, on the other hand, can be transferred from one nest 10 
another, and will lie amicably received. In conclusion. hediMuued 
the respective functions of the eyes and occ'.li, and referred V>i 
several other observations on various interesting points in the^ 
economy of the social HywenepUra. 

— The reports of ibc Ljerm.-in factory inspectors (or iSSfi con- 
tiiin some inlcrcsiiog statistics respecting the hours of labor, acci- 
dents, etc., in various districts and indifferent employroents. 
the whole, the number of work-pcople mcrcaeed. in the fifteen 
iricts for which reports arc published, from >96.56i ia 1884. 
641.38& being an increase of y^-X^. or 7.7 per cent, of males. 
11,339, or 7.6 pee cent, of females. The industries in which tha 
chief incrcuc took place were textiles, food, wood, and carving. 
There was a gtcai decrease in the number employed in mimn^;. 
In some districts there was a great lack of employment, while 
farmers were complaining that they could not find lalwrers to do 
iheir work. In Bavaria, in zy4 per cent of all industncs the hour*_ 
of hbor were from 1 1 1 lo 16 hours daily : in 59.6 per oent fnsm if 
10 1 1 hours ; and in the remainder from 1 1 down to $ Iwura. 
last-niimed time applied only to the work of putting the quicksilvc 
on the backs ot looking-glasses. Excessively kmg hours prevail 
breweries, where they arc never less than t6 hours a day. In 
DUsscldorf district nearly 40 nuinufacturers of textiles have cnt 
Into a convention not to make the working-day longer than i>bour%. 
According to a regulation made in 1S8;. all accidents in factories 
must be brought to the knowle^lge of the in>pcciors. Tlii» ac- 
counts for the apparently enormous increase in the numlKrr of acci^H 
dcnu : 3.3')4 were brought to the inspectors' notice during the ycMl^ 
These are arranged under two heads; (l> The causes; (2) The 
coftseiiuence^ to the victim. More than one-half are put duwn lo 
inevitable accident, ami more than onr-lhird lo carelessness and 
want ot skill. More than four-liiths were attended only with tcin^^ 
porary incapacity tor woik. The work-|>eople appear 10 unden^| 
stand and enter into the spmi of the recent insurance laws ; but t^^ 
seems from ihc reports that the increase of children's labor, the 
night'Work of women, and the prolonged hours of labor of wonv 
and children in certain places, are the next ivub)ecis connecied ' 
German labor that call for legislative rcgulalton and intcrte 

— The aliempi Is being made to organize a deb.iting club in 
Americ.tn Geographical Society for the puryose of discussing ge^ 
graphical questions and results of new investigations, It is hoped 
that all cultivators of geophysics, geography, commercial gcogr»pliy. 
and allied sciences, as well as teachers of geography and thorse in- 
terested in its study, vnll join the club. AD intcDding to becotao 
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members of (he club will please send Ihcir names and aiUlrcues to 
Dr. F. Boaa. 47 Lafayette Hacc New Yo(k. 

— Mr. Montiigu Kerr has left lor ZanzitNir 10 undertake a jour- 
ney o( soine vrniure across Africa. Mr Kerr has already done 
good work in Africa, in the journey whicli he made, ainiosi single- 
handed, from ihc dpc to the Zanibcsi and Uikc Nyassa, partly 
ihrotitrh new couniry and amonjc some very troublesome tribes, 
whom he maru^d with great tact. In hia present expedition. 
which he undertakes entirely at his own charge, Mr. Kerr means 
to proceed through Massai-Lind lo ihc north end of Victoria N>-anEa. 
and thence to Emin i^chu's stnlion at Wadelai. His further course 
will be to some extent guided by Kmin Pacha'i advice; but his 
present imcnilon is to proceed westwards to the Lake Chad region, 
where he hopes to do some good exploring work, and then, if pos- 
sible, go on 10 the Niger .nnd descend that ritrer. Mr. Kerr has a 
strong letter of recommendation from the Marquis of Salisbury to 
the British coni^ul at Zanzibar. It is possible that when he reaches 
Zantibar Mr, Kerr msy meet Mr. Stanley, or at least hear of the 
results of his mission, and m.iy ihu.t be led >omewhat to modify his 
plans. But whatever course he may take, if he keeps his health, he 
is pretty sure to do some good work. He has. since his return from 
his last expedition, done every livng possible lo qualify hiinscK for 
scientilic ntiscrwation, and it tiuiic i)rei)art'il to patts muster as a 
Mohammedan in the most fanaticiil Moslem districts. Mr. Kerris 
fumbhed with a set of instruments by the Royal Geographical 
Society. All who know him have confidence In his pluck and d)s> 
cretion. 

— In the October Monthly Wtalker Revievf.x^t king drought 
of 1887 U discussed. During the six months from May to October 
inclusive, the rainfall has been largely deficient over the district 
between Dakot.i. Michigan. Kentuckj'. and Kansas. Less than 
one-half the usual amount of rainfall during these months has fallen 
in central Ohio, Less ih.Ln three-fourths w( the average amount of 
rain has fallen during these few months from Michigan. Ohio, and 
Kentucky weslw-ird. to include Missoijri and Iowa. Of special 
interest is a compilation of excessive r.itnfalls in the month of Oc- 
tober for a series of tnsm ten to sixteen years. In a letter to Ihe 
Enginttring News. General Grccly says. ■' It is Ihe inientionof this 
of5cc to continue lliitt discussion by months. A systematic cHurt 
has liecn made to make the data for succeeding months more com- 
plete and lull than for October. In addition, the chief signal -officer 
has issued instructions to the obscr%-ers, calling their especial atten- 
tion 10 heavy rainfalls." The Engintttinx Nran. in an editorial, 
had emphajiaed the importance of meavurwncnts of heavy rain- 
falls; and in nrply to this the chief signal-ofliccr writes, that if the 
engineers of the country are in earnest about this mailer, and will 
persuade Congrei.s 10 appropriate twenty-five hundred or three 
thousaivd dollars for the purpose of buying self-regi.ttering rain- 
gauges, efforts will be made to spend the money economically, and 
to dist ribute the gauges so as to completely cover the countrj'. It 
is ver)- desirable that the plan should be carried out, as the«c obser- 
vations, in connection with the gauge mtfasuTcmcnis published in the 
rqiorls of the chief of engineers, would be highly valuable from a 
scientilic as well as from a practical point of view, as the interval 
between excessive rainfalls and floods and the influenc-e of the char- 
acter of the rainf.ill upon that of the flood is of eminent importance 
for th« tow partK of Ihe country and for the construction of roads, 
canals, and other wofks. 

— The first nuiiilier of Tfit American Ofoio^iit has just been 
Isttied. It is staled in the prospectus that the jounial will be de- 
voted to geology in lis widest sense, and lo allied sciences in all 
those directions where their special investigations bcardirectlyupon 
the constitution and history of the globcj A journal of ihis char- 
acter will Ik highly welcomed by all interested in tlic subject ; and, 
as the amount of geological work done in Sorlli America is very 
great. 11 will undoulttnlly flourish, and become indispensable to 
students of American geology. The continuous increase in tlic 
numbcrof journals devoted to special sciencc-s is highly i^ratifying. 
as it is proof of a npid pro^re&t of science. mv.\ as it prevents the 

■ scattering of investigation.^ in one branch of science through numer- 
ous journals. The editors arc Prof. S. Calvin, T. W. Claypole, Dr. 
Persifor Ftazer. Dr. L. E. HicVs. E. O. Ulrich. Dr. A. Winchell. and 



Prof. K. H. WinchelL It ts published in Minneapolis. The first 
number contains interesting communications on the Inlcrnaliunal 
Congreas of Geologists, on gcologkal problems and ohservatioiu 
in Minnesota and Iowa, editorial comments, and a renew of recent 
literature. 

LETTERS TO THE EDITOR. 

in itUi^if rt^miTt^ »t P'ff/ */ gf^ failh. 

/"ttt^lT ct/iri a/ i»i mumkir sntftitii»t kit ttmmaaitalUn mlllti /»rmitA*»t 
fr^t t* Amy tm^tttftrndtitt fn rf^tittl. 

TAtnlitat mif/ tt riaii It pmUiiA imf ^urrin crmm-atl aiilA IAt<A»rmtttrti/ 

The Mechanism of the Flight of Birds. 

The subject of the interesting letter by my friend Prof. J. S. 
Newberry in a Lite number of &-/^«« is an extremely imponant 
one. which has lately been discussed before ihc Nation.-d Academy 
of Sciences and the Linnaran Society of New York, by Professor 
Ncwberr]-. Professor Trowbridge, and others. Much as I regret 
my absence on those occasions, 1 am still nion sorry to be obliged 
lo dissent without qualification from the poMtion taken by these 
genilemen. which is. to my knowledge, quite untenable. Since the 
mailer has been published, I crave permission to state the facts in 
the case, and incidentally to present the very curious history of the 
discoi-er^- of the remarkable tnechaniim of Hexion and extension in 
birds' wings, involving wbal 1 would call llie ' precession and re- 
cession of the radius along the ulna.' 

First. With regard to the alleged lockingof the primaries ; I. It 
docs rtol lake place \ 1. Did it take place. Hight would he impossible. 

StifiMj, Extension of the t:aq>o-mctiicArpus upon the ante- 
btachium is automatically cffedeil whenever the aittebrachium Is 
extei>cled upon the brachium ; and, conversely, flexion of the earpo- 
mdacarpiis upon the antchrachium b automatically ejected when- 
e\er the antebrachium is flexed ii|>oti the brachium. In other 
words, the elbow and wrist ol a bird work together, and neither 
can be bent or straightened to any considerable extent without the 
other being also beni or straightened. This motion, be it observed, 
in the cuhiio-carpal joint, is not Itexion and extension In the usual 
technical sense of those terms, but is the movement commonly 
called, as in human anatomy, adduction and abduction. Moreover, 
the peculiar mo\-ement of the cubital tmnes (radius and ulna) which 
pto«iuces pronation and supination (as In man and many otlicr 
mammals which use their forc-paw» a« hands) is reduced to a min- 
imum, if not absolutely tj/. in a bird's wing. It is just these 
points : {it) Kubstitution of adduction and abduclion for flexion and 
extension : (S) substitution of the lengthwise sliding back and forth 
of the radius along Ihculnn, or recession and procession, for that roIU 
ing sidcwise of the railius upon the ulna which is pronation And sup[> 
nation ; and i() the reciprocal interaction of the elbow and wrisi- 
joini. — it is just these points. I ai-er, which .ire the gist ol the 
peculiar mechanism ol birds' wings, so tar as the hones themselves 
are concerned. 

All these pointK are fully described, and illustrated by figures, in 
two of my works ; namely, ' Proceedings of the American Associa- 
tion for the Advancement of Science, for 1871 ' (>'ol. xx., pub. 187a, 
pp. i7K-:S4):and-Keyto North American Birds' (2d edition. ifSS4, 
pp. to6 seq.). 

Third. The history of ihccasc is curious, showing the quadrupled 
discovery of the precession and recession of the ratlius by foui inde- 
pendent observers: \a) Bergmann (1839). (*) Wyman (1855), U) 
Coucs (t87iX (rf) Cairod (1875). To lake these up in rcvcrs* 
Older : — 

[d\ Gakrod (AJi.), 'On a Point in the Mechanism of the 
Bird's Wing,' PnK^iagt q/ Ike Zoological Svcitty, Feb. 16. 1875, 
pp. S2-S4. IThc gist of the paper is the peculiar sliding motion of 
the radius along the ulna. Garrad writes as an independent dis- 
coverer, as no doubl he was, or he would of course have referred 10 
the previous writers.] 

{<■ ) CouES (E). ' On the Mecliaiiism of Flexk>n and Extension in 
Birds' Wings,' Pr^ctedings ef Iftt Awtrican AsiMtatioM for ih^ 
AihancemfHf 0/ SereiKe. xx. for 1871. pub, 187 s, pp, 278-384; ab- 
stract in American Naturatiit. v. 1S71, pp. 513. %\i,', reproduced 
in substance. Key to North American Birds. 18X4, pp. lofi se«j. 
[See icxi above. The writer, like Garrod, was ^noranl when he 
made ihe discover}- that any one bad preceded hini.l 
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(*) Wyuaw (J.) [Remarks on a duck's wing, eic] PrteteMi^s 
Bosten Society of Sttturttl Hldory, v. 1855. p. (69. [ A« I say in 
■niy * Bibliography." BhIL U.S. Grogr. Suru. Terr.. »■_ 1 880. p. 953. 
this is a p.-ip<r " ihowinR mectianistn of llciton and eiciension, con- 
thbuting to fixity of the limb, independently of muicul-ir action." 
Wyman evidently discovered it himvcU. and was ignorant of Bcrg- 
mann's discovery.] 

(«) BEltCMAN:^ (Dr. C). 'Ueber die Bewcgungen von Radius 
iind Ulna am VogclflUgcl." Miiller's Arthiv /. Anat. u. Phys.. vi. 
1839. pp, 29&-3oa (This 19 an important, interesiing;, ami so far 
as I know a novel paper oit the pecuUar mechanism nl the fore-arm 
■of birds, before mmlionrd in none of llie works of Meckel, Cuvicr, 
Tudcmann, Wapicr. etc. The sum of lu« paper i«. thai ^tiding 
motion lengthwise ol the bones, whereby extcntion of the fore-arm 
upon the ami, and flexion of the same, rtspoclivdy reproduce the 
same movemems at the wrist.] 

The last fwir paragraphs are extracted from my" Ilibliography of 
Ornithology,' most of which is siiU unpublished. 

It is fortunate that the mechanism ol the wing docs not permit 
the primaries to lock in the manner thnt has been supposed, for, if 
it did so. bir<ls could not fly. 

One point more, and 1 hasten to conclude remarks that 1 wish 
were not necessarily so ungracious. The ■ living of the wing' of 
a mortally wounded bird, in the manner described by Professor 
Ncwbetr>'. docs not bear on the case, it is simply a muscular ri- 
gidiiy, due to nervous shock, and of a part with the convulsive mus- 
cular action which, under similar circumstances, results in the well- 
Icnown 'towering' of hard-hit birds. Elliott. COUES, 

Saulhiooim tnultuiioB. Wuhincion. Dm. 11. 

The recent discovery of the power possessed by soaring birds to 
set their wings when fully expanded, and to remain locked in- 
dependent of muscular action, explains to my mind a phenomenon 
ihat has puiilcd me for many )ears. It has been my custom for 
many seasons to spend a few days each fall duck-shooting at the 
lakes bordering the Illinois Ri\*er in central Illinois. The birds 
were almost invariably shot in mid^air, while llying r.-»pi(lly by. and 
ciften. when not killed at once, they would set their wmgs and sail 
fradually down to the water or ground, which they would reach 
dead, the disliince being from one hundred yanls lu a c|uartcr of a 
mile, apparently corresponding to the height of the bird when shot. 
And it was a n;axim with duck-shooters on these lakes, "Thai 
bird is killed, for he hii set his wings." 

Besides the ducks. I have seen this phenomenon illustrated in the 
wild turkey and prairie-hen. In wing-shooting the wild turkey, 
if it set its wings, and gradually came to the earth a quarter of a 
mile or more away, we always marked the i4|iot. well expecting to 
find the dead body when we reached it. With Mr. J. S. Newberry, 
I trust that some student of anatomy will take up this subject, and 
dcmonstr-ne it to a certainty. W, S. Strode, M.D. 

Bcrnadmtc. 111.. I>««. n. 



Eskimo and lodvan. 
CoNSiDERiVC the intim.tte knowledge of the Eskimo language 
possessed by the two gentlemen who have passed thctr criticisms 
upon my remarks on the subject of the past relations of the Eskimo 
and the Indian, it would be of little avail for me to enter into any 
lengthy argument upon the matter, although [ still consider that 
there is room for difference on many of the points raised. On a 
later occasion. 1 intend elsewhere to treat the subject, both in !tx 
ethnographic and philological aspects, on somewhat broader lines 
than in the article referred to. The evidence in favor of some re- 
lation in the p.ist between the Eskimo and the Iroquois .leem-* 10 
me to be convjncijig, ;tiide altogether from philological daU. Kohl- 
mcisier and Kmoch (p. 37) state that there is a legend among the 
Eskimo that the " Grtenlandtn originally came from Canada, and 
settled On (hi; otilcrmost islands of the coast, but never penetrated 
into the country bcfoir they were driven eastward to Greenland. " 
Dr. Drinton (in his MysUi of the New IVtfrfJ, p. 14, note) Kiys, 
" It is curious that the traditions of the Tmear^aj, who placed 
their arrival on the Virginian coast at about 1300, spoke of the 
tace they found there (called Tacei or DogiJ as eaters of raw lleih. 
*nd ignorant of maiie." Dr. Rink {Talts and TradUivnt ef t/i4 



Eikim«. p. 1 1) has the following interesting passage in rtm : "In 
the most remote ages the Eskimo, on their trading expeditloas, a|»> 
pear to have overpassed their present southern limits. This may be 
gathered partly fiom/wrr Eikimo wordt being found in the Ian 
gfuage of more southern tribes, partly from the sagas of the old Schii 
dinaviuns. who seem to luvc met Uavelling Eskimo, even to tlrt^ 
south of Newfoundland." With regard to the general subject. M. 
Petilot (' De la pr^endue engine oricntale des AlRonkins,' ShO. 
Soe.ifAtUhrQp. Jt Paris, vii. p. 34S) cxpte-tsea himself thus : 
qui est bien certain c'est que les tnini nc sont pas sans poss£de 
de nombrcux rapports de mocurs.dccoutoumes. dephysionomie.t 
traditions, et mitnede langtK avcc leurs voisins Ics Pieds-Noirt '■ 
TtUi-Ptatts, ct m?me tn'tt Its Etyuiutaux." Elsewhere the same ' 
writer obsen'cs. " II n'ai pu trouver il.ins I'esquimau du Mackeniic 
unseul moi qui provlnt de I'idionic diHi-dimlji^. II aura plus de 
correlation granunaiic.ilc avec le crit, dialcctc algonquin . , , si 
dans celte Isngue les pronoms ne prrc^daient aussi la racine verbal 
comme endV/x'. au lieu dcla sulvre. Laconsonnanccdvsmots yest, 
Ji pcu pr£s la infme. Dans les deux ttngucs on rcmarque quaalit 
de mots commcn^nt par une voyeile el tcrmiiics en ab. it. oi. in 
it" {Vffcai. EranfaiS'Ejfuimaii, Introd. p. v.). This, to be aun,\ 
may not Ik strung evidence, but it points in a certain direction.' 
From s com parative study of the Eskimo and Iroquois-AlgonqoiB 
languages, it is certain there is much to be learned. If I have not 
succeeded in proving, from philological evidence, relations in 
the past between these people. I can only wait until others shaB 
have done so. Mr. Murdoch ha; referred to the lack of phonetic 
vocabularies, aru! the errors consequent u pon the use of such as arc 
at present available. Surely, all the blame cannot be laid upon in* 
ve^tigators, who endeavor to do good work with poor material. A 
glance at the ' Eskimo Uibliography,' lately compiled by Mr. KUbig, 
is sulVicient to convince one that a very great poriionof Ei^kimoiin- 
guittic material (and presumably the most valuable, because Ihc 
most recent and scientific) is still in manuscript in the Library ol 
the Bureau of Ethnology an<l other great Institutkins. When ihU| 
shall have been published, aiTui so distributed Ihraughout the con 
tincnt, so as to insure facility of access to students, then. 1 trust,' 
the evidence of past relations between the Eskimo and Indian will 
be forthcoming, and the fact of their occurrence be capable of priMf 
on scientific grounds. Elsewhere I have discussed the broad qties- 
lion of the pre-history of the Eskimo race. Judging (hem to hare 
been the dolichocephalic people who formerly extended over a 
great portion of the North American and perhaps of the Sootli 
American continent. They have been intruded upon and inished 
b.ock by more warlike and aggreuttve races. Not a little tntcrcstiBg 
is the remarkable correspondence of (he Botocudos ajtd ot}>cr Soutb 
American tribes in many respects to the Eskimo: ar>d the same 
remarks apply to some of the so-cilled ' fossil-men ' of BnuiL 

A. F. Chauberla» 

ToicBio, Dec I }, 

Weatber-Predlctlons. 

Perfiaps it can hardly be said that there is a science of weather 
prediction at the present time ; yet interest in the subject is increas- 
ing, and there are several persons in this counttY who are issuing 
daily scientific forecasts. While the basis upon which forecasts 
shall be issued admits of little discussion, yet it is tar oihertvi$e 
with their verification, and it would seem thai much confusion luu 
arisen on this account. The following comparison of weather-fore- 
casts is given with the hope that others will enter the field outlined, 
anil that a general discussion may clear up some of the misty 
points. The forecasts were made during October for Boston. 
Mass.. by Mr. Clayton at Blue Hill, and by thcwriter at Washing- 
ton. D.C. The predictions were for ' lair,' ' rain,' and baliway be- 
tween, or ■ threatening.' 

The verifiaitions were to be by the observations at Boston, mad* 
at 7 A.M., 3 and 10 p.m., cnch day. As there was no spcdtic record 
ol 'threatening.' the amount of clouds was 10 determine this cOn* 
dition. The prediction was made at Blue Hill at 2 P.M. each day 
from an examination of the Signal Service obserrations made over 
the country at 7 A.»., together with a study of the local cotMlitiotu 
at 3 P.M. The Washington prediction was necessarily made fron 
the 7 A.M. observation alone. The interval predicted for was from 
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midnight of each day to the succMding midaij^Kt. The (ollowin; 
table exhibits each prediction and ihe weather tlwt followed : — 
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paring the relative merits of two predictions, li is to be liupeil 
thai a funher discuasion of this questton may lead lo desrer light 
and understanding of the melhoda of predlciion nnd verificatiun 
best suited to the needs of the public. H. A. Ha/en. 

WaihinKton. D.C., Ooc. r4. 



It Will be seen that the prediction wm the same in fifteen cases, 
and eleven of these were fully v-eri(ied. In order lo obuin a fair 
comparaiive estimate lor the remaining Icn lUys. the predictions 
and the Kuccceding weather were referred to Prof. 1. Rusietl, who 
decided that No. (i) agreed better with the weather twice, and No. 
(a) eight times. If these ten be reg^inlcd half verified, wc shall 
otaain (or No. (1)48 per cent and No. (3) 60 per cent. 

The predictions were also referred to Professor Upton, who sug- 
gested two schemes for verilicaiion. by one of which he computed 
No. (I) 67.3 per cent, and No. (2) 69,6 per cent ; and by the other. 
No. (I) hail 61.0 per cent, and No. (2) 65.0 per cent. As Professor 
Upton preferred the second scheme. I gii*e it in detail. His plan 
was as follo\vs: — 

Arrange :ill possible wcather-combi nations in a table, and give 
10 each preiiiclion accriain weight according 10 Its position in tlic 
ubl^ as fallows : — 
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Id this scheme it is pouible that too ttiuch weight has been given 
■ fair.' and too little • threat.' However, as the prediction ■ threat.' 
seems of doubtful utility, it should have less weight. 

This discus-tion has brought out one fact ol great interest regard- 
ing metliwls of verification. Mr. Clayton verihed the same predic- 
tions by the observations at Blue Hill, a station very near Boston. 
He,pakcs the percentage 8$. This great difference of 24 per cent 
seems very surprising, and can hardly be due to the difference In 
weather at the two places. It sectns probable chat this difference 
is dtK to the method of rcrliicalion, and that a mere percenl^c 
obt^ned from .in arbiirary verification cannot be relied on for com- 



Th« Chiawe Wall. 

The note on the Chinese wall in a late issue of Scitiut (i. No. 
'53). caliii^ attention to Abbe Larrteu's asscniom that the wall 
does nwt exist, recalled to mind AbW Hue's account. Turning to 
it. 1 find dial he was a iMltevrr in il. and with good reason. In Vol. 
II. of his ' Journey through T.-mary, Thibet, and China.* p. ji. be 
gives ihc following Account, which may Interest some oH your 
readers, and serve to correct an erroneous impression : — 

•' The part of the wall immcdiatdf to the north of I'ckin ... is- 
really fine and imposing ; but it must not be 3uppo)«<l that this 
barrier is etptally large and solid Ihroughoul its whole extent. We 
have had occasion to cross it at more than fifteen difTercni pwnts, 
and fiave often travelled for days tocclher without ever losing sight 
of it: and irtsteadof the double battlcmenied stone wall which Isseen 
at Pekin. it is sometimes a very humble-looking wall of clay : and 
wc have even seen il reduced to its simplest expression, and com- 
posed only of stones piled up toj[cihcr." 

Thus, though Ihe wall may nut and does not have the magnitude 
and solidity often attributed lo it. )-ct in one form or another it cer- 
tainly seems to eusu aivd is not. as wc are told Abb^ Larrieu says. 
• a huge Chinese lie.' Josei-h V. Jau>:3. 

Unmi Ubi*., Oicfotd, O., Dm. ao. 



Tornado Force. 

1 SEND you some facts in relation to tornado force and its pccnl- 
iaritles of action, which may not be uninieresting to your readers, 
on cither side of the question, involring the nature of the force or 
forces. 

The tr^lis examined by me did not present continuous lines o* 
dcstniclion, but areas of dotruction separated byinlcrvals eiUirely 
or almost entirely cucmpt from dcsirucUve forces, from which il is 
inferred, that while the storm, in its common and ordinary features, 
pursued its way steadily onward by bodily transferrence. the tor- 
nadic action was developed tntemipledly. and progressed by suc- 
cessive transplantlngs. 

The first area examined, tornado of April 13. 1883. was composed 
of two distinct parts. The first was a long rectangular space ol 
about half a mile in length, from west-souih-wesl to easi<notth-east. 
and a hundred and lifty tn two hundrvd yards in width. Within 
this space ihc trees were prostrated from south-east, south, south- 
west, and west, and intermediate points : and, wherever two or 
more were found lying across each other, the one thrown fromihe 
direction nearest to east, or farthest round from west.was always at the 
bottom. Thus, those thrown from south always layon lop of those 
from liotiih-wesi, those from souih-\vest on top of those from south 
and south-cast, and those from west were always on top of all other 
directions. This order was without an exception. The rcctangu- 
lar area terminated at the east end in an irregularly circular area of 
about eight hundred yards diameter, either east and west or nonb 
and south. Bisecting thb area both ways, and dividing it into four 
quadrants, the south-west and sooth-east were found to correspond 
in all respects with the rectangular area, except that in the south- 
east there was a grc.itcr proportion of trees thrown down from 
east- sou I h -east and south-east than in the other sections: and in 
the south-west quadrant, near the centre, a iree thrown from south- 
west was overlain by one from south, the single excepiion to the 
ordernoled above. In ihe north-east (|uadrant the (Jesiniciion was 
less than in either of Ihe others, and trees were thrown down from 
cast, north-caat, north, norlh-wcst, and west. In the north-west 
quadrant the trees were thrown from north, north-west, and west. 
chiefly from north-west. weM- north- west, and west ; and in tlie in- 
stances where they crossed each other, the order in relation 10 the 
vresl was similar precisely to that of the other parts, progressing 
from east round by north in west. -is. on the other side, the pro- 
gression was from east round by south to we*t ; so that in these, 
the nonh-cast and nonh-wcsi quadrants, trees thrown from north- 
east lay under those from north, those from north under those from 
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north-west, while, :u in lh« MUth ({tiadnnts and in (he recunguUr 
spiicc, Ihoac from west were on lop ot all. The central line, \rcsl 
to east, (hrough ihc circular area, corresponded very closely wiih Ihe 
prolongalion of a line running through the north tMriJer oJ th« 
rcctan^Ur area. In the 3«uth-wcst tiundranl a slim pine scv'cniy 
to Mvcniy-live feci high was left standing, surrountiwl by seven 
siumpt or sli:ifts v:ir>-ing in height from ten or hCteen to forty or more 
feci, and in disliince fmn ihe standing tree from five to twenty- 
five feel. Near the crnirc of the circular area two trees stood side 
by side. ea« and west of each other, and so near that their trunl» 
-at the bases could not have been more than a few inches npart. if 
they did not actually touch. The tree on ihe east side was thrown 
from west to eisi, »ncl ilir other in the opposite direction, from east 
to west. Two pines fifty lo sixty feei high and tliirly to forty feet 
apart, one in the .south-east, tlie Other in the north-east quadrant, 
and .ibout cquidistaiit from the eagi anti west central line dividing 
thete quadrants, Wfr«^ thrown towards Ihc ccnirA] line, the one from 
north to south, the other from south to north (tornado of IJec. 32, 
1884). They appirently (ell simuli.ineautly. and met in the fall; 
for their broken trunks and branches were mingled together in a 
■confused heap, the branches of one tree undistinguishahic from 
those of ihc other. The cahin of Isaac Johtiion. a negro laborer, 
situated In the track, near the wtstern end of ihe rectangular area, 
was partially unroofed and othen^'isc damaged. He slated that 
his table-ware — plates, spoons, knives and forks — went flying out 
of the door hke so many birds: and afier [he storm he found his 
fanner securely poised ^n a stump, bottom upwaids, aboul seventy 
yards from his cabin : and on the fanner lay his nuimcg-grater. at 
though placed there by hand (cheianner is a shallow, tray-like ve\«el 
made of straw). The Ininlts of some trees, pmc and hickory, 
seemed to have been rent asunJer. as by a splitting force acting 
within the trunks, and in these cases the upper segment was scarce- 
ly ever entirely separated from tl^e stump ; and from both slump 
and upper fnigmenl. long, thin, lalh-like splinters projected, some 
«( Ihem eight to ten feet in length, an inch or two in width, and a 
balf to three-quaners of an inch in thickness. About half a mile to 
the east of the c.islern terminus of ihis tomadic area, the second 
area of destruction began, and presented a rectangular area like 
the first, several hundred y.inis in length ; but here the conformity 
with the first ended, the forces appearing id h;ivc become scattered. 
The circular area was undevelopeil. ihi- north-east and south-east 
quadrants being cnlirdy wanting, and the north-west quadrant de- 
fective, in so far as the forces acting from north and north-west 
were concerned. The souih-west quadr.ant picscnted patches ol 
^lestriicli'in here and there, with featuresi semilar 10 those of the like 
quadrant of Ihc lirst area ; and here, loo. was a single exception to 
the order in which the forces everywhere else acted, namely, a tree 
thrown from south overlying one from south-west. Thetrees pros- 
trated in the north-west qu.idrant were thrown from Ihe same 
directions as those in the souch-wcst. as though' the forces acting 
<n this section had burst ilirough the b.arners of Ihe central line, or, 
finding them defective, had swept on through the north-west 
quadrant, thus giving a zigzag shape to this area. 

Appearances seem to indicate that the work of destruction began 
and progressed throughout all parti of each area almoii if not quite 
simultaneously. 

During the tornado of Dec. 33. 1884. in Clarendon County, alady, 
perceiving the approach of the storm, was in the act of closing a 
glazed door, which extended down to the floor and opened on a 
piaua ; but before she could fasten ii. Ihc house was enveloped by 
(he tempest, the door (tew open, and she vvas drawn out and dashed 
violently against the balustrade running around the piaiia, and re- 
ceired injitrie-i ami bruises which cimllnci! her to l)ed for several 
weeks. In the s.amc room there was a heavy pine press. Ihe door 
of which was locked. This door was burst open, torn from its 
hinges, and, in the language of the n.irr.-tlor, " ivliivcrcd into kin- 
dling splinters." There was no other damage done to the house. 
at least none mentioned. I have cx.-uniitcd the tracks of three tor- 
nadoes, — April 33. tSS}; Feb. 19. 1884: and Dec. 22, 1884. — and 
they corresponded so exactly in their various parts, that the convic- 
tion is irresistible thai the features dewribcd, especially lho<c indi- 
cating the directions and order in which the forces acted, will be 
Invariably found in the track of every tornado. 



.Nolwithstan cling the imense atmospheric disturbance, whic 

judging from ordinary Ihunder-siorms. is of just «»ch a charade 

as to produce v.ist supplies of electricity, the usual electrical 

testations, lightning and thunder, arc tame, and out of all prop 

tion to the inlcnsity of the atmospheric disturbance in the toma 

as compared with an ordinary' thunder-storm. In Ihe tomaibl 

there arc never, I think, any discharges from the clowls to 

earth: objects are never struck by lighmiiig; the thunder, whe*! 

it occurs, is always high up among the clouds, and rolls away acr 

Ihe sky in long reverberating perils; showing that the static elc 

Iriciiy is confined to the upper clouds, and the supply by no meanl 

superabundant. What. then, becomesol thedcctricilyof thclowal 

clouds ? Docs it remain donnant. or docs il in some way aid in lhc| 

destruction ? W. W. Amdersok, MJ). 

Snteburt, S>C. 

The Study of Canguigei. 

Ix the number of Scimee issued July 8 of this year, p. 19^ is 
following passage : " The advantages o( the ability to read an 
nary classical author without the aid of a dictionar)' are so obi-nui 
as to need no comment." 

I was calle<l from home immediately after reading the al»nwj|[ 
hence my delay in seeking from tlie writer an extended explanai 
of the means by which the student can read an ordinary Ijttig 
author without a dictionary. 

Is there really any practical method by which he can accomplirii 
this, eicepi by employing his dictionary' so faithfully that he h« m 
further use for it? 

I do not believe an accurate knowledge of a language can be 
quired by reading at sight one page or any number of page«, unless 
Ihe student eomiirehends the exact signification of each word as he 
passes it. It is true, such an exercise incrextes his facility in ttndct- 
standing the worth and sentences he has already studied. 

Reading aloud over and over again what one has already rud, 
together with committing to memory poems and passages frOBi 
prose authors, is. 1 believe, the best if not the only pfaclical method 
of acquiring an ability of re-tding Latin or any langxiage at sighL 

n. L E, 

Chicago, Ok. lo. 

Quertct. 
20, Star of Bethlehem.— I sec paragraphs going theraamU 
of the papers about the 'Star of Bethlehem.' thai is claimed to be a 
binary system, and to give Us maximum light once in three hu»-| 
dred years. Some claim it was the star in Ihe east, seen by the 
wise men. Please tell us in Seience if ihere is any thing in these 
rumors, and, if so, where in the heavens the star can be seen. 

John D. Fakkbk. 

FimRiler. Kaa., Hee.M- 

al. Gt.OHui.AR LiCHTKisc., — The following report from the' 
Ilydi^Dgraphic Office rcbtcs to one of the rarest and most inexplica- 
ble forms of lightning. Cin any of the readers of Sei'tnce^n 
any information on the subject ? A globe of fire floats leburely 
along in the air in an erratic son of a course, sometimes expk>duig 
with great force, at other times disappearing without exploding 
On land it has been observed lo go into ihe ground and then re- 
appear at a short distance, and where it entered the soil it left a 
rugged hole some twenty feet in diameter. Although there is ao 
doubt as to the facts regarding the phenomenon, no satisCactorr 
cxplanAiiun of the cause has ever been given. It is, of course, en- 
tirely different in character from St. Elmo's fires, so often seen on 
tjoard vessels during thunder-storms; these remain sUtionary at the 
yard-arms and mast-heads, and are analogous to the * brush dis- 
charge' of an electric machine. Captain Moore. British steamship 
'Siberian.' reports. "Nov. 13. midnight, Cape Race be.iringwest by 
north, distant ten miles, wind strong souUt l>y cast, a large ball ol 
fire appeared lo rise out of the sea to a height of about Rfiy feet, 
and come right against the wimi close up to the ship. It thea 
altered its course, an<i ran along with the ship lo a distance of about 
one and one-half miles. In about two minutes it again atiercd its 
course. and went awaylo the south-east ag.iinst the wmd. It Ujied. 
in all, not over live minutes. Have noticed the same phenomenon 
before off Cape Race, and it seemed to Indicate that an easterly or 
south-easterly gale was coming on." 
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CROSBY'S VITALIZED PHOSPHITES 

Composed of the Nerve-giving Principles of Che Ox Brain and the Embryo of the Wheat and Oat. 
5 a standard remedy with physicians who treat nervous or mental disorders. The formula is on 
tvery label. As it is identical in its composition with brain matter it is rapidly absorbed and 
■elieves the depression from mental efforts, loss of memor>'. fatigue or mental irritability. 

Sleeplessness, irritation, nervous exhaustion, inability to work or study is but Brai.v Hunger, 
n urgent causes Brain Starvation. It aids in the bodily and wonderfully in the mental develop- 
t of children. It is a vUat phosph/te. not a laboratory phosphate or soda water absurdity. 

56 W. astli «t.. N. Y. For sale by T^rURgists, or by Mail. 81- 



BOOK-NOTES. 

— Thi Epilomt (luppkinent to Braiih- 
inutc's RetTDspect), in iu bsuc for Novcm- 
>cr, 1SS7. M)r». "Our exchanges show ihai 
fhe report o( ihc proceetlings; of the Iniema- 
[ional Medical Congress. cltstrit>ulcd b)- the 
\ftiiica! RttcrH, has received a more cx- 
end«tl acceptance or recognition by medical 
bumala U>an any medkal report ever pub- 
bshed. The cnicrprisc of William Wood & 
Company \% worthy of ihis high compliment. 
ind It will recompense them for the arduous 
labor and money cupended in not only wild- 
ing slips 10 Ihc English and American jour- 
nals 0(1 application and without charge, but 
Jor the cxinwrdiiiary outlay in having the 
report translated in fxttKSO. and primed in 
the French and German tanguagn for gratui- 
tous di&lriliulioii to the medical jouinalft 
throughout the world. The total expense. 
vre haw l>een crcilibly infonned. of obtaining 

!be report, preparing and distributing it in 
he manner indicated at)ot-c. wu a tittle 
more Itian four ihousAiid dollars." 

— The January nitinber of The Ckattlaw 
ftatn it full of good things. The following 
b the uhlc of contents: ■ Drinks." by C. Fred 
pollock. M.D.. F.K.S.E.. F.R.C.S.E.; ■ Mu- 
jkidpi^ Govemment.'by Jamei r^arion; ' Lit- 
kntturcs of the Far East.' by Justin A. Smith. 
D.D. : 'Sund^iy Readings l 'Canadi.in Lit* 
pialure.' by W. H, Wiihrow. D.D,; "The 
JMiddte Ages.' by Prof. George P. Fisher, 
p.D.. LL.D.; 'Home Life ol New York 



Aulhors,' by George Parsons Utthrop: ' Pot- 
tery and Porcelain." by Id» M. Tarbdl; 'A 
Sludy : the Friendship of Two Birds,' by 
Oliver Thome Miller; 'A Ride across the 
Ballcans.' bv Bishop John F. Hurst. LL.D.; 
•The Saloon in Politics," by Bishop H. C. 
Poller, Dr. A. A. Llvcrmore, Washington 
(ihddwi. Hon. William Windom. A. H. Col. 
qtiitt. H. W. Itlair, (jcn. Clinton B. Fijik, and 
Prof. R. A. Sdigman : • Going to the Grave 
in China.' by M.iunce Paleologue; "Oct-ivia 
Hiil .iml h<.-r Mission,' by Heten Campbell; 
a.nd ■ The Welsh in the United States,' by 
H. E. Thomas. DO. 

— The American Institute of Electrical 
Enf^neers has t>egun, in its monthly issue o( 
Transactions, an index of current electrical 
lileracure, dating from Oaober. The perma- 
nent value of such an index to electricians 
and the scientific public h apparent. The 
December instalment contains references to 
more than three hundred distinct articles, 
cited from eighteen papers and periodicals 
which are regularly indexed each issue, and 
(torn about fift>' jounvals in all. Subsequent 
issues will comprise the leading eleclrical 
publications in foreign languages. 



Calendar of Societies. 



AfPalaehijK Monnlain Club, Sfjton. 

Dte. ;. — G. Fredericlc Wrighe, A Monlh 
wii>i an Ala.lcan Olacter. 

Dm. 14. — W. M. Davis. Physical Gec^raphy 
of New England. 



Av. lO. — R. B. Lawrence, Laniern Views 
of Ktaadn. tncladlng tboie from Nefalivet tty 
MiM Raw II ol lings worth. 

Afikrop^i^tai Soriety, Watkingtan, 

Dte, 90. — Artlinr Macarlhut. The Flril 
Boelu writtea in th« English I.aoKuacc. 

Purdtu SHtntifii SoeUty. Lafaytltt. InJ. 

/Vr. la. —J. B.BufTii, The Piddae ; A. Goa*, 

Plani-I.ifc Chcmittry; A. Scheible, Indicaiing 
Si cam Engines. 



MAP-SJAKING. 



All publishers or others de- 
siring to have maps made, 
cither from relief plates or by 
lithograph, should write to us 
for estimates before placing 
their orders elsewhere. Any 
work entrusted to us will be 
carefully made under the super- 
vision of our geographical edit- 
or, Dr. Franz Boas. 

N. D. C. HODGES, 

Publisher of Science, 
47 Lafayette Place, 

New York. 



Scitmt* <rhili-n<M (is on* noultUKt). 

t>ubKt. I yi...,.,...., 9 ).30 

■ yr... .«..••.•........ ........ Cm 

1 yr. •.«» 

4 ■' • »r «*«* 

Stitmit and Tk* Sw{n Cr*u, %i.v< V* ytu. 



Enclosed find $ 



FILL THIS OUT AND MAIL TO 

N. D. C. HODGES, 

47 Lafayette Pla£e, New York. 

188 to 
Add rets. 



for which mail Stienee for one ^car fcom 

Nome. 



Signed, 



«*/(. 



IV 



SCIENCE. 



Vo!.. X. [Ka 2; 



m 



GLUE 






1.1600 



RUSSIA CEMENT CO. 



■ I. II ^■^O"' 
ONLY GCNWXiC 

IllFor! EiTisn iu<' viii''<l tii IliP MmlHWOOlMI llwKtUlO 

4t WMbineiMi (or nil lu wurk cd nuiuDlUiB i[tert- 
■m»' Itg Ion Cloverumwil Ai-moUs Mid DepMVueo t 
BulMliifa, by tn« PullmMi ytimix cm C«., Unwut M 

, SMnlbi OTi(«ti »ai I'liuio C" , anl bar IbnoawKlacI 

t.iriiKdawBiftau(aoiur«ra>ui(] nwkiuiintlimaciiAul 
>• wotM, Mr all Klnili if BuBVAik. I*roiu>aD«tNl 
>SOI»T ADHBSIVK KSOWS, ftoM tn Uii e«u 
for mocluuikB Baa anuUourB. mwI fit txiulM for 
teiaUr Vt*. ft« loUd <|Uai>Ut7 wjld bnlvnt-o Jiu>,, 
inOt lUd Jan.. iml. In •11 prw ol ibn iicirld 
UDOUulDil ta over W W I.LiMI KiTTtO. Ueiiiru ■ut<l 

Sit tko praMfnr Lern««^ mode obJii bj licmu 
mSMT CO. 



'Fhe Travelers Insuranie Company 

Prliciti aiMl AuUt<n Ptliriti, Onlt Inv >«idtai 
comfanr ui Aimdu. Onlr h > Tcu to |m/e*uo<Mit 
■•d bauDcn aaa l<r (uh tidooe imarmcc. vnh C5 
wwhty tiid<«BltT. Mat p^ parKyh«U*n ntariy 
((■.OB/Bo. AU poUcMa a^oiftiMU*. AD cknu 
psiJ, inikoiil (favMiuil. andlmciluuly oB receipt al 
Milufactoiy t>K>or. 



KIMBALL'S SATIN STRAIGHT 
CUT ClGARETTtS. 

People of r«hci«d tstt« «ho 
de*lte exccTilioniil];^ 6nc cipl* 
cites Kboulii iicc only out 
STRAltJIlT CUT. pm up 
in tatin |>t<:lLCii anil Iwics ol 
10*. »o», s<» ■■"' 100* 
H FIRST PRIZE HBDALt. 

WM. S. K1MBAX.L & CO. 






Mann's Rclerence Indexes. 

lUtvnacH IB lad inH.Kr>t>U or Imiibilicin. of >Ii* lii- 
natnn ol km ivaiicr fNrahhrd by IkFJCKMAJf 
MANK. W^mniiMiui. D. C 

CarropMidenci Ice, V «»>>• Ej^>laaklM|r drcubn 
IrM. 



W.e.WAIJISUY&IXI. 

It. &. .1. hfx;k, 

t(ri6 CiMMi SiTMt, nii«. 

MkroBCopes and all 
Accosoiies Mial Ap- 
paralum. PhotOfrspti- 
ic aii.l Phola-Micro- 
paphtc ApfwratDS am) 
Outfits. 

Spectacles, Eye 
GU«MS, Opera kbA 
Marine GUsscs. etc. 

llt'iMiaird l*rl<:c Livi 
mailed Im lo anj iH- 
ilifi*. McntioD ^iClK^o: I 
in conv-punilinii »itli u-. 



MARVELOUS 

MEMORY 

DISCOVERY. 

Wtlellf' unllkr ■rllDrUil tyntcmft. 
Anji bDiik Inaniril In nan r«a<11nc. 
RcciHiuiisDdR! b]r Maak Irtin, llrEiitiif riic<n»i. 
Iha IMtacwt : Hon. W. W. Arro*; Jidah P. Hrn;.. 
HtM; Dr. UlMCNi. <c. CUu of kb Columbia Lu* Xud. 
oiu ; iws ctaun af log «ack at Yale , <n« <| Unlicniiy 
^ IVna-.PUU., (Of at Wdlctlcy C<>lk]iF; }|o()bcrIit> 
Collete. »o6 ihm Itiyt (laMmM CkaalMiqua Vninnitr. 
A<. rrvtpcctn. --mt rici InMk. 

fKOf. tjiiiSETTL, t» ririh Arc. New York. 



AiERicjur no] 

BONDS, h 

$1,000,000 »* 10 

0=0 GOLD '""^™ 



nrssTiKiTGa 

MORTQAQES, 

$15,000,000 



Withdut loss. 
SBKU roB P:i]iP>iLeT4 *vt> KriMiKMiTRa, 

U Stik KV *MU>ii SI KlH^ h.., Hiiitlw.ui. f.l|liii.L 
« PrlDBU iSWhI, lLui>tiaf«b, HOBlUlia. 



EUROPE 



ELEVENTH 
SEASON 

13,000 MILES, 96 DAYS 

of FORKIfIN TK »V>;i,. lij.lL.lliLi.-iti( pnnrit^ 
CauiiUI»a, t'ai.lIaU, SIkM**"J ri^vt.v*. A-U 
UrnvflaDdliTtclilVritilui. ^iU DKpmtc4 Inolndfti. 

rAKTT sn.KCT. rnii«ii<iiiiijin*ntaiiiivn]at, 

«Wivt«UtM«tnn(anri>f ttauandBOAHer- AtMOlaia 
tnvdam frvm caf*. Qtwd muMftoani aad Inlall^ 
■na cBBtBtun. fsoA *n drealan ftn. 

Toiira atgtf Days, la Uav* and tj Data. 
E> Tourjec. KrankllnSijuan.. Himi-k. 



(iPWTAHEfrWl 



iCOpD NEWSj 
TO LADIES. 



t.liiO I^IIIJ 

Or ttu'xicp". ii.,i,,,,, 



_ri(K 4;RE4.V *>I( 

p. I>. Ik.X JO. 



m a ' 



T1L£ST0N k HOLLIMGSWORTH,! 

64 Federal Street, Boston. 

Manu/ai.iu'er>ri( Fine Book Papersii - !k. 
lcir>t«»antJ oil prinnng. Tile attcnli^ 
puSlithen Bn<f prlnicr* isi;;A]tc>l in oyra 
FlnUh (no (jloM) oapcr. A boon to n^ 
men. rvflectinj; na dajulinj; ^lare injurtoua r?l 
c^c«. Appiorcii an'l a»*d by the l>rw •<' 
Itonal |>ul)lt(hirn. in ihc ixuiniiT', 

ESTERBROOK^ 
STEEL PENS, 

OFSVPERIOB Am STANDAHD QDAltTY 

Lsadifig Nos.: 048. 14, 130. 135. 238, 33 

t'irr StiU by -It '■InHomrrr. 

THi Einiiaotti tTiEi r» h., 



QUSTAV E. STECHERT, 

838 Broftdwuj, New Tork. 

Importrr <•/ Scimtifie B««JU omit frn^Jit^. 

Bnuichra : Lvi)ii%, Ho«|nU1 Str. 14 ; Lra- 
d<Hi. 90 KJitR WUliatn »tr„ Suniul. 



A TEMPORARY BINDER 

far Stitnef k nuwr ready, and a-jtl b« 
postpaid ofl rvceipl o( juice. 

Cloih - - 50 M 
Half Moooeo • vf oiiii. 

Thn hi»4« b Mnin, ilanU* >■« 
«1<gui. hai (ill tidii-lilla. Mid iJI*« 
ihc upcaini ut the pans pafa(ll| 
flat Any noafcar raabe lakes atf 
or Rftlaeed witkHi dJUurlii^ the 
uhmv anil Ih* poqwtB »« nM arntt 
^ lated f«v *u1k«ii«iii tkCBtuMkcat tav^ 
fS ln(. Filed In uiia tiiiHl»(,.S!c<«s0 k 

N. D. C. HODGES, 
47 Lalayelte Place, Naw y«fk. 



JpUR SAL^ DiKut. 47 nfuBn al Lb* ^, 

Kerqnd Sena to ••*«. hire far. Add««a C. 
Cue □! Seirmft- 






'"JiS^ ,rjc/l 



QeivriAn^VK 



•JOS-TRim 



RAVING 



i' 



'/'^- v:j 



*-***=» PnifcAD ELPrtlA - p/^' 



1 1^ ILLUSTRATIVE 
AND ADVERTISINQ 
PURPOSES 






NE.W YOR.K.i'ia 



? 



3i»*r* 



V^"*^, 



uw»"* 





|;WWB:». „,5 ,01 
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